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WeX. com, # T ^3: 3£ # Afl] jt: W Xt A A # ^ ® J*U& # M. $ Mj A ft , 1H £ #i£ # tf 'p Ml H t ft 


ipmr 

To 







1.2 $& 


i9M*nf^£7, MJIllfe-^ (J&^l—3) 

4p®#^o 


####$#£#££-Bt a, (# 

^f-^) tf^M'J, ^ffc##jS:#i£#<Hj;st£- 0 it— 


\tzr, mmmu&)W^%ipBS\>j.-j£Tz, 

I'H], . jEtoffctoftF3?£T:fc#f!IW, 

W#A±8fciHjWt&^#PJiftf!lJfi&^it:®. {MJkiP'ffcffi^AW—'N&^o 

$£o “—^T^.” S5#ft, J^«K^-7$$-£-^ifesfc;7 
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31 1—3 




*SJ3r 


l. *HKX 

CBOE, NYSE, AMEX, 

ioo jkjkh 


PHSEf LIFFE. SIMEX 


2. fgjSWtK 



S&-P500 

CBOE 

500 H7UXitfC 

FTSE100 ^sfic (g)c||) 

LIFFE 

lO^ig 

NYSEJggfc 

NYSE 

500 H7cxitifc 

&/&%# 

PHSE 


*Kc»m 




PHSE 

31 250 

mms,#. 

PHSE 

62 500 S,j£ 

0 7U 

PHSE 

6 250 000 0 7C 


PHSE 

50 000 ifllTG 

3S±aep 

PHSE 

62 500 3t±&g|3 

3 . m&ms. 




i 



IMM 

1 000 000 HtC 

1 'f'MM LIBOR 

IMM 

3 000 000 HtG 

hsm»3S£# 

IMM 

1 000 000 JItc 


CB( )T 

1 100 000 Jt70 

3 'tMm&jt LIBOR 

LIFFE 


^s^ai# 

LIFFE 


**«!»»& 



S&-P500 itUc 

IOM 

500 ||^Xffl|?^ 

NYSEgS-^Jg# 

IOM 

500 H7C 

Nikkei225 tt$C 

IOM 


* « £ m Sf ^ p a n W * » # Sb 

CBOT, CME, KCBT, 


i&rshft&m, jafii) 

COMEX, CTN 






IMM 

62 500 

fg§S>]£ 

IMM 

125 000 n,5£ 

0 7C 

IMM 

12 500 000 0 % 

Jffi}±i£g|5 

IMM 

125 000 J$±?£gp 


&: CBOT: £toUF£»0h 


CMEi 

NYCE: MMrttlESsaSf* 
IMM: 

IOM; 

KCBT; «F9r;»£#0r; 


mce: n@4»asi»®^asf* 

LIFFE: 
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£S®ig— 


mra&??»!«. , & 


J$ it?' 

• £#££-#£B$ (?Pf’J$ 0^#fih0); 

• (4MHMfr)j 


iPAtEAj-^SirL#, Mifc 

$pji5fc«Mpj~^t§, Mx*sMHtfN&£±stc, sp-Aisa 

majiuMii&mm&fmH,&. 

mmmzzsk 

*&&#-+&=?, 7^«HS^T-¥XYZ^^|/RJIW0:^:#jK»3iR. ^OM-^JKif 

ioommw^iwIo m% 7n®tf)mmmm®%c==3m7L/m, w^n^it 

% 300 UtE^^t^^IWL K=80 Htc, S!l#l BJi 3 "MM. SP 10 

nan (jaa 1 —d. 

K = 80 H7C 



10 MifrtfiBtig&LlfffltX, Si, 5P^ 10 MiftMBffii, 

MMffis T =88M7t> K=8om7t, m / Am%^'km%WKn, jaw«#* so m% <.& 

%-jrm, spiuo^ $•«#(•*& s T =77 

^j£ (BPI&TtMittfa K=80 Htc), MrU^nTlit 

wffiXiMKW^^pjiisjKii. a*, mmMmA-ftmnmvt (K=8om 

7U) W®5£j*j'£fef*T4£l&, #M4S r <K«^2A^JlfiM. 
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£5£uE 3$: ffiiE 


jamioR{&BH8t&iftm&%s T =88§k7£, wt,m 

k=8omtuw#i&€M^w^i^3c#!I, 

&}&#£&. &#, imnms^Tt (=s t -k=8shtc-so^tc) 

c=3Htu/JK, JrfJHk M # *J iB 3r 5 mjt/JSL (Mi—Do 0Mii^-^3f 

mmummmi^j: 


IT = ( + l)[max( 0 , S T ~K) — C] 

= S t -K-C (S t >K) 

= -C (S r <K) 

II = o «j »*£, HitfcW: 

S B e = K + C =80 + 3 = 83 (^ 7 U) 


(1. 1) 


( 1 . 2 ) 


loo )gg£JS, 0rK*MS S t = 88 ^TcW^fe. EA&fc 500 

H7cWfjfiio imMiEmMaiftfamm s T =78m7c «jo, 

(* 09 **c=3 htS), 
0jit'ftkWlHl|gji^:^#MfP#il'l4Wo IE IkSteffi 
C=3i)c^^Ti, 

Hift, 

“{£!&” SfcM3>M;g#ftjijtgttajMSSffl-t&{K3& K = 80 ^t£, 

$f” -tflSfcJIffilXjfe C=3 Htc; 0 Ifiill, fl® 7 il ^ j® X # Sfc ffi IX W Bf s£ J& J| S 0 = 78 H 
7U. ^08£M£ffrJ§J? = 8OJi7G o 


£It (UJ«) -'hWiftffilX 

Ms T =88||^, s t = 

88 ^MJAffilXWI^gPMJIiftPJ K = 80 (J&ffl l—2)„ 

T 8 Htc ( = s t -K), «*Mi|fcPJM#aEffift4C=3 Jljc, 

*ffl^T 500 H7n, l&MMffilX^MWifc^ 

k = 80 Htc 
*]»a 


3 H7U 


- 5 U ti: 




83 Htg 


tf = 80 Htc 


88 5 r 
Ite 


ffii-2 a* (*fT) 

8-#tff»T, ffiM lo^#W^^^#^s r = 77H7n (f0c^^ftf(M§K=8o^7C), J|5^ 

;lffilX£l7#sfc^li(J>^PJWffi|X^±I#PJ^M 3 Jt7iMflJ?|sL —7#Sfcffi|Xl$l6§f|J| 
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ESSIES- 


II = (— 1 )[max(0, S t — K) — C] (1.3) 

= -[(S t -K)-C] (S r >K) 

= +C (S r <K) 


$1 #P M. C 0 = 3 HtcPJ C, = 4 HtCo BiftM£i!j$B 

£, MiA3cJ^A (gPS^r) MS!l C,=4|i7G, li#M#S)T l Htc ( = 4||x- 3^) ft 

&m\m, m&, m 

Co =3 Htc) „ 


ib H # # -f- f- 

• £#££-#& ENft (Kpfi|$0A*fjtEJ); 

• >K — -f^#)£.6(l (•&# #M§-) ; 

• *«**,**.«*-*.* (•#■««.#)» 

• #JL3> 


#f#Wl00M1imte*S„=72 3i7Gltt ABC® 

{^PJ 70 HAliTFo i|5AM*^icoIwaa!®3e-¥3^J!^, iMftfI*&37K = 70|t^ift loo® 
liwtllft. Aift^K£#P = 2|i7UWM&o £-«, M2JM S T = 75 H^> 
K = 70Htc, i5AM^«iMTM, 75||xM{fNftftftM®*2S 

*0 li^^#3^J!i5ll^KN!&^ita^.Ig#W&5&. ftJtR^RTEm k= 70 H A * I&tfl t& & 

Mtmmmm, k=7o mjttim&Mtmg&x 

, iwipfa^'eiAA^WM^^fj cjaai-3). 

s t =65Htc<k=70||7c, &% 

mskmug?k®&vi%mnivm s T =es it 7 n/®«nfMfr£&$nfr«i»£ 100 ms, 
munmmn k=7o 5 ( =k-s t > ^^fijjnfp3n^ (£ 
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■ 1—3 (■*) 


n = ( + l)[max(0, K-S t )-P] ( 1 . 4 ) 

=k-s t -p ( S t <K ) 

= -P (S t >K) 

311 = 00 *, jKnwffr»^: 

S be = K~P= 70-2 = 68 (HM) (1.5) 

Mms r >K, (fuamMtfhfS), is 

p=2Mtu, 


£'<? (tti«) 

K = 70 Htu, S r = 65 


& 5 Hx., K=70 65 UMiMJ&H 

CiSL® l—4) 0 EM, SttiJT 2HMW#g^Sga^M, &— 3 Htc. 

a: = 70 H7u 

* 


2 #7C 


-3 H7H 


65 HtC 


68 K = 70#7C 


■ i—4 fU« (*ff) 


II = ( —l)[max(0, K — S r ) — P] 
= -[(X-S T )-P] (S r <K) 
= +P (S t >K) 


( 1 . 6 ) 


3®£E£W®£rtr«&frffils^^6<J3fca, ^ + 

Mo 1973 4 m*, . 2070 

PJ7 804fft, MUT$i%±tfLfoMT (#1 #H # )(£ #& 500 f0|S|I[if0* 100). 

mmuRMizmKmttmU' 
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3L&-gft0iMtE 20 title 80 


3.XL# ft IS, 

4b ijil 6(j-fcHX. „ 


If ififl ; ll? l J$5i& (plain vanilla interest rate swap) !3#iitii3cJ§(ft—(A^f) 

-*■ (B3r> a#^taLT, 

(isda) @&* 

“iSJ&ttiiX” (master swap agreement) $1 titT — ^#?f£ it W2 W 



mmz.m 


- / N£?tT libor+o. 5%W???ftf!J4£ (J&S l—5 ±4SP#) inJU'EgiTT-'h 

LIBOR, £tf@j£*lJ4S6%, g|$ 6%+0. 5% = 6. 5% 


LIBOR + 0.5% £ ft #5(1 

LIBOR - 

-- H &i*liMa»-g-ffi 

ifi#=6% +0.5% = 6.596 (0)6) 


6% @Jg 


6. 2% @)S 
6% @g 


2Mt@£ 


-— —- \ ^gjwaft-a-^ 

#3tft=0. 2% + LIBOR(??5(l) 


LIBOR 


BB 1—5 Wl%: fJftS&tt&fij* 






* sp #, minvmmm, (>.2%m^mmmmm, i§.MMfsxmm%ftzhm 

$, ip^aa-^ u wvl s%®zm^> jt#L ibor'E^ ap^asos 

W„ &#££lffif§'Ef*PJ7-^ LIBOR + 0.2%#§(lflJ$WfI#o 

fflfKAfa, ®3l-^i£fg«£MWm#W-#5. (JaLIB 1—6 T^nPlfr). 

x&mjj “i#6%@^fij4s, m libor ftihmm” ws&^w, ip^umm^j 

LIBOR-O. 3%W$M^o mfe, *PJll-'h&ftALftl}## LIBOR-O. 5%# 
(£i 1—6 ±^3P#), ft&iTT “M LIBOR£#6%@£*iJ*” w 


LIBOR - 0. 5% 

< LIBOR 
)fi&®flj^=6% 

5. 7% Hit 

6% Hit 


8*rj?s& 

fJ¥®# 





-0.5% =5.5% (Hit) 


flFfHlt H 




LIBOR 


'■&'$M%W = LIBOR-O. 3% (l?5tj) 


ffll-6 '-gif*: *Jffl:S&$tSl?J$ 

a»ic^«{nffiii&wmo cs&.l, ^s*3tm$£, 

vmmi^ (tb^p libor- 1 %) (mw>„ 

n%, M-H.LmoR±?i-wiieMa:2%, mn 


sfc^^-fflo — “i|£LIBOR n $fj m ¥, 


j#:f #$(j LIBOR -1% 


12% Hit 


S^affS^WlLf^, M LIBOR > 13% , 


11% Hit 




LIBOR 


mfiK»IS: 

= (12% - 11% ) + LIBOR - (LIBOR - 1% ) =2% (Hit) 


IS 1—7 S&: 
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sizfilfi IE 




a^^ i^jtgHtA#s&jpj*«sf 

mms.m 

—'Mta&fl (“Uii®A$”) &t£aS-g?#£-nl, 

&aw&a&sp (frf) #ffli£#£-^£?£aw?£a?£BPj®‘fttfc3i5f#i£'ii# 0 

-»a^fi <“«^”) £ita*r-£#&f3, mtt&ii}%m%t'fTM7£ffi%-#m*& 

ffl^H7CiB(AS#^^fnfiJMo SNHftT^l'CASIliRo (“lU$IA$”) nTWIillt 

(*i$L&m$K&m, *£H££jsc±m, ££Sw&*ip*«?t£&.) 
8rvm%m&m&mm7M7t%§:, nai v A]#u7&iai5$gL SittsiifMi*#^: 


fc&ILiHg-x&it fe&£9L£frfts<&®>ki!fi& l &£46 to 
*P * *& tfl T « A# A «If * , jR j& i£## UK. 


1.4 


Jti## 


xtT^frAsMft, ai£±)tf 

^^T|T^fnSS9i1:^##ffifK 0 M^JiSHj P jSfK'H' 3 't'M in # H ift PJ 3 ooo , iPAA-Mflft 

«#*£f&#fn:S!efli«**EKM. MM, M#1f 

“&&” (&®—'Mfrt&TPS), 

1.5Ht£o 3 7- 1. 6 SPA-^tb □M«tnO‘W^7jclp(ft'fBJ^ 
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fg 1 m 

ff, 3 ooo^^ 0 MUnnw&5i 

a-Eji-gua*. 

3&#*4fc&WtX*iJ. “«|&” «H?«, 

tEmmttm?*' xYzmmm&mtmm^gmiTiEsi'njsu K=8omyt^m^mm 

looMHWKfiJ, %itM3cttT 300 Htu (3 HtcSU^/JKxioo IS), JSLffl l—1 0 §£#, M 
S„ = 78 J|^/jRM0M& (&J&*& 7 800 Htc) £M$TfiS&JftX 100 MU, 

iwia*®!, 7 800 M*7(ttfe*$mM 

ASH#) 300 H7C„ 

3 \ lo£$fl(j0»M£, Mtfi-*&±$cPj S 1= 88 Ht£ 0 ® l— 

PftMo l oooUtc ( = 10 H^cxioo JS), &M7MiMT}P!tX 

ft H Wife# 500 H7C( = S,-(K-C)X100|S). 


w«nta (7 /!») 

Soffit? 1/1f& C=3 

371 = 300 HTu 

UlfrtfflS K = 80 HTn 


[7nm) 

misvtfa s=78Ht£ 

&$llfe3f i f = 7 800 H 70 



JUHRifra (lOflffr) 


m®i$M (io fii&) 

f *J ^ — 8 H7C — 88 HtU —80 JItu 


fJJpE| = 10 Htc = 88 Htc-78 UtE 

?# flJJ|i| = 800 Htc-300 J87E 


= l 000 ^7U 

@$^ = 500 Hx,/300 ^jt=167% 


®»$ = 1 OOOHtc/ 7 800 3l7n==12. 8% 


00 1—8 JtmMfcffffffl-SfiSlOOBS®^ (7 Rto) 

Mffi7 3 m7ttQmtiL£, 

Hito mmMUP,m^m^Mfs£Wi^uxmnMik i67%wbm, mt^T. 

»s/snK^i!i i2.8%wfe^^o 

(3'MSB). mZsl'MIsmiftVtfa s T MTM1%VtfaF (l , 

Masuijctt F 0 s T ok> 

*• = s r -F 0 „ S*fe±, BMWfrffMJiM 

w. (#^±g#(!oitk) n y A&mm 
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•gjSSS^JXll® 


ii))o f namnmBmMftSriZjTtkfttom 

k, mmmmh 

300 Htc (=3 Htux loo), *i±, M$m£fr#iftP<lltiP$: 








mZ, ifcfna&#SIT. (In A 

»B) cfimiftM. Sfj* “A+B” ^fijniw^ 

ffi^c mmiftmm “mitm” mc#m# 0 £*M?ms;t®r, 


mx-, im “-mzw” *&£«. 

teSXYZKSM^ftM^J:! iooUtc, I^Rt£ffclfcUn2o£f^<frt&£®, BPffitCMl 

£S0fEUOOj|7G 100 £#) XYZ&igftjfl&SI, NHrf&BP&ffcifciail 

XMFjmuojxffi&at®m%R'i&mm2o£& (^ 2 o ^ tc > 0 £-^ 

8X, Eft, XT&*!**] I&MXMB f^AJK 


mZttMXi 1.20^#^, l H7U„ £i£#1f»T, 120 100 HA 

xyzJK g. 3iM£f&M^£ ; §0f:l:M^;£^TI^#W5SM,, 


vxnm^mirm (#jbj&i5*> »fra^ 
Mmm^ (#jal^ 8#) 0 ftm#fij«fijW'if«T, mm%mt*tvx&m, 

A$:/E : 


r7_ O ^ ^ A f"d ) 

^~ 6 (l+r f ) ' d-7) 

S^ap^tL^ (J^-f&^hiain ffj Tp), F ASEffitC^. r d A Bl 1*1 f lj ^, r f A |I| 7 pJ 
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«£iDE# : «i£ 


##pj, u m%” 

ffifKWiia. fra SA^fnnr 


m n a * m $ tu % w x ii s 9& $1 is 


I n 


$ FRA„ M^rUM, Hff]nTliUU r 2 


100 #7C, |R2^, 0ffiMr lo /=1 i*mff]Wft3f#ttlsI 100 X 


(1 + n)H tc, «=2 ftfMfg^WAmfnfli+A 100X(l + r 2 ) 2 ||A, SJK 

'n £*) IMB ^F #J > SPlt t=l Bf^lJiBC®.* l£ £ = 2 (JaL Cuthbertson &• Nitzsche, 2001) 0 

BKSfflfJ^*(l + s/ 12 ) = (l + r 2 ) 2 /(l + r 1 )^tHo FRAtfriSC, *n£l 

¥*iA, 

t. Sitfcift, &#!*«¥. RP/». 


*. s&, MMumw 

200 ht “zm*, 250 

200 mx. mmm mwahse# 

«wffN&£±Tafc5& (Mmsai&a, m&tt#£H£^-«i6#igw 

fns*^a*»nf®fnsB* "&!&&&&&”, AM»Ara > h*#*iic±^2gaEW#stfc. 


*n£-'NfcK#&s?££5oo&j&n, Mxjmm&xm^^n 

ifl«, #£#&»&&#). 55f^W^3P^-nTKJl*S3Sf#i*^BB. 

1.5 

• g»#«F)i^ajR^r*«^MtlS (otc) saftiti£j«W£ : F-&^«gu 3c#iJ0S9, jit 

^WSSAJSthSlftT^lfrMAM^lklfa. 

• SA^fiwmfrmfjxiit, “±tffijir\ autsu 

w, ®m. 

• IWAAi^f^. 

• t^itm s&$ 
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1. 

3. -fSH¥£M*VitoCorleone (/Jh# ««£» M±A&-##&) W&JL 

5. SaiJ»0«fl5ai^aU#—lL^^^SSISl3BWW#flr»T, 

£r£2EfrutlfL? 

6. -M'ft&WftmWVX LIBOR flf 

7. i ooo^HTcSttMMW 
@MA. 
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4 ■■■■■■■■■■■ 







#*■%*&*!Ml-?&*>&&#-' «• 

^4f (risk free arbitrage) S it %. $! Iff & 

K&. 

tf-te*J J9 MUt. 


2.1 ft ) ft ft « ft £ 





*J5S. 
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IfifiSHEfsi 



4 s 2-1 tsu# 

«t&w#wk» jo M_a, nkx&tktm*ik£to&&Bm 

afrwisxs (j&ffl2-2> 0 


*#a« 

• («fr) *«** 

• ««£:#£« 

• mixmn^np5^mmnis5^.mB wxa 


• ft£<§JSf (#|iP LIFFE, COBT, CME) $ 
fr## 

• @®W-&«ia«W3£#!l0» 

• iiiiftffi^®l* (UTff) iHBfeTfcfflWft 


■ 2—1 ffi£j*AflT«H£a 


$#Si* 

• 3 J3*B«:*H*?g##c, 90 

3 M ffi£tt$R7c&* 

• «#: *aa«, iisffl 

• ffiHitfC: £a«B}ioo 

»» 

• ®rj5: Rtg, 3E&K 05t^ 

• : GNMA 


£ 

• (CBOT) 

• ^AnWS^ajsff (CME) 

• (NYFE) 

• &M£M8t (PHLX) 

• *¥&&M£M0f (PSE) 

• ffe&HI5&aMllft&»9tt££dr (LIFFE) 

• femmBM-%Rn%L3i%ffi cmatif> 

• W»Mi«Sff (Eurex) 

• SfiP«a^^@t^#0f (SIMEX) 

• (OSA) 

• (SFE) 


ffl 2—2 Niftnr« (£»#i«) 

1?*. itT^rTU^^h, MMiEasa/h 

w^^wjaf^wffia+^re. ^aMSAspagnTcj^iSig 

(-M£-fri) WMIft, f0MATS&£MittJxll&, jtt&mist#§# 
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#cftc, fsa). 

-o'ffr M W $?j* 1 M3E1r!l'ffr (delivery price) „ l£PJ$J 0 HU S? 3*? p! 

&jMtt&m&ib, ftPJ$0$M*&^TaM*& (F t = s t ) 0 

ft). (®«J§ AT&T MI); 

± (.±M$ , %M#ltiStM3i&ffi') (underlying asset, ^JD AT&T W1D UJBP8H/M& 

SMffcAMffi# (derivative 
securities) „ g 0U MIWMI&M T AmPJJfi SIMM WSPiHf 1,. 0®*P, $P 

* 1 AT&TM^MMM F= 450 Ht£, i$£fyTnr«}t*!|fijAM$ 1 4£Jg 

AT&.T W/Rffr* 450 

iUWWMTM, $|$p, 

(fiHE£i?jfci«J£7ii£). 




MM, fi/MMfr$iiK Wi&Mi&gL 3cfflAfe^, bm 

(Win y £*9H»3 (xM^9m$i£-M3i 3 B , 5^, 6^, 7 

H* 9 ^ fp 12 ^ ) (08*PR1l6ft A, B, CH^Jcfi) 

w. S2 -i^thii 

ft* ^^%H7cf0]r^, 500 

, -«APJ$3f WH 2 AMSiA, 

#®2>hxf^0 o M3cfJ0ii'ffi-i5AftSJffii!gi5l^0^:jgWfffpj—Ao j&WS&jftxtAflt* 

(cash settled contracts, 

— flf^ 0i4tf3ct!lo S#X#!I0 (delivery day) W#'|4fP7 iFl W l§! on “mf^” IU & 7 Ini W3C f!) 
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mm, a#, «#»§#nm *t 

ffizm&}ffi%mmmnm#) ttin. m 

ft, &TO (*S1 $0 T) “®#” ^ 


* 2-1 ssfs («n*«) 


ws 

£#>J 

^■««« 


Brtft»tt«R« 

JtaKftBft 

3H/6H 

100 000 HtU 

1/32(1%) 

2% 

(CBOT) 

9/1/12M 

8% Iff Aft# 

— 31. 25 HtC 

= 2 000 HtU 

*• 

1M/3M 

125 000 

0. 000 05(Htc/^#) 


(CME-IMM) 

4M/6M 


( = 1/2 pip) 



7 8/9M 


= 12. 50 Htc 



10M/12 M 




S&P100 

mm^n 

500 Htg X (S&-P100) 

5,£(1%) 

% 


+3H/6 n 





vn/un 





£■ 8*1 W Sift (size of the contract) » #0;^— 

immn%£23tf)&m±±, *M#jlfe;FtBffi J £*Xti*f' 

(fcfcifl, &iWJtxl8#£8«iW»ftJii ooooooIIte, 

500 000^7C)o MM, &J® (tick size, BP * * ® ffr $ -##£) 

tt (tick value, -##j£) &/K frit®, HS@ 

M^ioooooUtc, (£8&aftW) i%tti/32. Sitfc, 

31. 25 Htc.BP 0. 000 312 5(100 000 Htc), 

1q (open interest) , & ^ 

^2—2 Ml A m 

W5fc«Aftftitf, cfn $nJUl$3A, 

A 3 #SB;gT£grsg*W D, *¥-fc£8«r 

«c»»it*T-'tfr, jfcB?r Ailtfj788#rtf«, MD*{5HXaW«H#Jj¥^^WS*. C 

^*raAJW#iffftK£ft# e, jftw ffi- ait 

fijiif EmsAUfft, KJisaft 

^±E*i±*ftTC«ttSIB. 
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£ 2—2 






mmm® 



1. ASAH2HH7 B£tH 1 0Fg-£j 


1 

2.C35A3MS. D£tH3ft£8 


4 

3.A£iii 1 &-£-«), DSAlft^ (AfP DIM&Tf&fnMlaMt^) 

3 

4.C£thl«F£ft. EXA-»-tf9 


3 


£:Sfc 

S3h 

B 


1 

c 

2 


D 


2 

E 

1 


0f=t£S# 

3 

3 


fir**. ££MrtW£#Mffixm:Mi«?TiftG fclin, PtlS^SM^fr 

(CBOT§E#CBT) (IMM) fq 1999 ^£ffMffc&a »£1«£SI3#££ flr 

(LIFFE) 0 f/r$«3C^M&7i^ffi*, ii#4ft««affIlj?^3FIU(ffr#l#| (open cry) . #f^3£ 

7ffc, aiifttfUHT. “Mf£5fc” M*##*, MIiaMM 

“#^”. fclin, (EUREX) fnE^Wfeaa(^H3^^s§tx3c 

=§#? (matif)„ $£±, eurex 

LIFFE LIFFE g ]|u«Jfc7 

$!)o LIFFE Euribor (©(TC^ai^ikJfftfj$) EUREX ftfj 

Wft, '&a®f#7*^Bi5a'EWX ; i^^Wanro LIFFE W|«(gpg 

irft> a#3c^Mm7^H0frsi5#it^T o 

$«;§««*# “£«Kffc”, ft in. 

(globex) “MMur ai 

atl'Bj” JtAUtSifr&MfcM^M. MffiW&M&JM, globex 7gibg 

ff3c=i, 

£BB*$rf5 rfr# IMM, $ ft £M M — J8$&g&ft (futures commission mer- 

chant, FCM) Wfta£a#i£JiS*ft (local). FCM K^^UftAaEffS^WtlUA. fife 

fH#J* , JJ8±H3|ef®T08&. g^ftJ3 | Jgafil'^f8gaWJiK7® ; ft3c : i g 

3R S ft- fft fg £ ^ (Dual trading) fi^S FT 1651 fg ^ „ $j 
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HsffT'fUi&IsJJj&iSiiEili (initial margin) A 5 000 HtG, (maintenance margin) % 

4ooohtc 0 & 

mugMM “mm n #*;. -sjgRW:fc£M«M<»rujJ8Stt*£tf*0i&ftiiE&. iittiw 

(variation margin) P^^MCHrOPJ 5 000 MA 

MAT 1 * 

«« ooon7cWiui&«ffi^. mh?i $$ 

ffrfcftiSEgBfiMTIfc, JAF„=98 JStc$:SF 1 =94|IA, BAftfiU A*£j£PtM#{2M^ 
94 oooM^toflM&letHfifaMJBftMgj, Sjlfc^T 4 ooo 

Ml OOOUtG 2 3) 0 liltjlkiPfilf WITTfr (market to market) „ ff? 1 A^nifljn 1 000 HAW 

Hilt, H 2 A—T-, ft^:#;ft^};a:BP3£ / ft 4 ooo HAW^sli'&ffiM (& 
ff, »2^3fi&W«ffi^KF , W^«X«fiSIT 5 000 ||7nW* ;s F). IS 2 A^iUm, 

93. 50 HA, Bilt3U ic M7 500 HAW© A, ^SSc^ffiMEA W^M$l(^M 
4 500HMo 3$3H, gift F 3 =98.50 HA (0Mfr±#7 5>b6) *£?#7AA, 

&R^ffiM®c7iM©7 5 000 HA, &MM&I1J7 9 500 HA, “£ 

A”o [£i7£iiyWH£Aeg£tt7 5 000 HA+4 oooHA^HAT,' Hilt, & 3 H&W7MiJ?ff 

I 500 ix„ j&fg^THm^f&WM (F 3 -F„) BP(98. 50-98)1 000 

Ht£= 500 HtCo 

Hitt, ^i±i 

$£?MWW-A) W«ffiMJK7 SHAWM, &WM (Mil*:) "T 

tmitMMJfc7±®it*U&miEMW (*ffi:ft{frfc±?HSj&to) MWM, 

a^, Hitt©A«ii®i2MMJK7WMo 

A7<£«ffiM®c7WM#!&AAf6ifc5)£tt$3iiMMo (fi#m#&ffiMWMAWHi ; &m'& 

ffiMW75%) 0 

MKABWWM^M (£#$§fr&ffiM) MtJ^^ffiMWAT 1 * (£P;££S:W#&W&#$c, 3 cM 

«•#»*»»( (daily price 

limits), fctMM^iPlM, i&MMJii 1HA, iP* —(>£±$c) WtS,Ki£f!J 

“&@m” m& “*f?«”) Sf, i£MW3A«f§Fli:£J§o (circuit breakers) 

#MPg$H$AitAfP^£ij{fciiEM®c7WM^, Hitt, &ffiM$:^WM$f£g^AT : M;£BuAMP$ 
SiJ^IilTo SlfcSAfFA&J^^ilEMWffcStBitf&AWIiH 

£M#fMA7ltfli!lWgA, t&Sftil6fli!lfttt#ftWM^*W*;*:tt (08 in. 

fflA (Steffi). fi«#Wtttt#*£&ft*AWIKf0. 

AFP# (W£fj99%) WH^#£$WMW®J$;£i!y*t#MWAA7M, 
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Hitt, f^ioq cm 

JiF 2 = 110^7t) £fliIWg4ttfeS£ (iSLS 2—3)„ M§J»#fMfr±?1- 

Bt, & "112**03 2-42E&0I&* 

£ffl2-4 4*imiBa^;frfofl*#iRfc { + 1, +1}, 

TK, JW#MfJiBSt£«4> (MfTffl^), MjE*S£«*iR&*#:fcW. 

¥6 (closing out) ##£££ (£«£) *8«3t7fJ9rJ* 1 ^ 

WAWKIJS^T^^WiftABSiH^WU^tt, ife^UJflMMfe^T^-Fo. 



ffl 2 —3 mmmmmimtii 



m%£& 


m 2-4 ipJiSISCffi (ftfeftft) 

R^^nm ij$b), site, 

&&ffia- > MR:3F#—TF&et F,=ioo HtcIS* ($3/£:$tc) -###•£#&, 

Tl^PJ F 2 = 90 Htc, ftfe$#$jfijj@$£i:5f-10 Htc, 0^fffenTWM[£ftfel£Hj[itHffljiftffr&^® 

<&#Sfc«m¥-k> *l*flM»±?|-S 110 Htc, 

fifeW^JiBSTF#; afft&Ji—Bjlfc, #!Sf£3fcto:frftfc*i5M*# 

W* {-i, -i} (J*L®2—4), 0SJnf£ 

ft#**. m$L, 
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2 m mmm%> 


mihet, bi 

mn&m. (fflUfM&wtfiw#:*) -t9 

(im&mm&nm £M@-Mfg-TTCM£*ij0i!yM^tfcT&, *$3T. $$# 

CBOTCC, £**0 

(position day ) > $Un l£T—Tlf^ 0 , SP ]§ |n] ifi $® 0 (notice of intention day) , 

£#3?c, BP£*|0 (delivery day), £ *£«# «J Kj* , |WJ Eft £3*t *f£ £ # 

(&^£Sl?fiiifciDMftiO. mi®p n n, «#1fET, # 

*ift, 

saw. -met, 

3£JI 0 tfl^Miftfe (settlement price) , ilt07?f > &t 

Ji«0U*TTE3c^Wai^^ 

50ommM%, %M&M8inton 3 ^RX.ffi-3zmWikT, fM 

3c4§Jjlfifci^ : lHj;£j^l'—# 2£ SJ )£( ft Ifc # 3£ *$) £ ill (exchange for physical, EFP) „ ftS^P'ffE 

3ffe, it^$^^n£T|W|T 

a (xaxt^B) KiiaajEffcwssi^^c^Jt^wt^'t. minAmcz®M%%!&m 

aaBwiwi^, Bffii(s#ftfflMi^o m, mm am-w- “^m n m%& 
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SUZEfl 






imMvE&mp, aM^JNStw# 

5£ 0 Hitt;, ®^-tl!2AI 20 ftif 17 §3 t»jf ^ 

*aEffi» 

%2-4£&T 7 it 27 ^ 

5 000 Irs^, #.&HXtH#8l89H (9it, I2itfn3 

n) 


*2-4 SBffi: 5 000»^5W^!«5 (CBT) J£fe : 



(1) 

(2) 

(3) 

(4) 

(5) 

Mi 



JFft 

** 

*«s 


$ffc 

Sift 

*« 

9i! 

h—* 

00 

t>0 

ts} »— 1 

183 4- 
4 

179 4- 

18° \ 

- 2 J_ 

1 4 

265 | 

178 \ 

132 493 

12 J] 

194 T 

195 

i 

191 4- 
4 

192 4- 
4 

2 1 

Z 4 

279 1 

190 

176 843 

3|1H 

206 T 

' 3 

206 -f 

4 

i 

i 

! 

203 

204 4“ 

4 

2 1 

Z 4 

279 4- 
4 

202 

37 875 


: Wall Street Journal , Thursday 27th July 2000. 


«4£ih35Bt£» 7 it 27 0 7 it 26 0 % l ?|JMH 3 #|fluM&tB7 

SB#££rWff#ffr 

9 7 it 25 0 m 7 it 26 0J6MS7 2 

ft&#Wftffi£IIU i, Sfc'l?7 112. 50 Htc, gp 5 000X2 ~-H4h 

“SJifiiSi” (Lifetime high) ffl (lifetime low) St^ff StiSfr J , 

W&M' : S^?F^0 i tW7^¥'&'a-^l^HSffi)(t-7mf-^*7 1 ^'^^i^W$tfc o ffl2—5^tii7 
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mtmm 


Uf t Mw Open 
n WCli Uw klKt CJumf« Mgh Lit Merest 

GRAINS AND OILSEEDS 


Open 
CORN (Cl 


Sept 

Nov 

Dec 

JaOl 

Mar 

May 

&> 

Dec 

Dc02 


183% 

190% 

194% 


>en High Low 
(CBT) 188 Ml.; 
!% 183% 179% 


190 % 

195 


Lifetime Open 
Low Settle Change High Low Interest 
l Mi.; cents per Mi. 

179% 180% - V/4 245% 178% 132,493 


m 

235 


SR 


Gft 

191% 

195% 

203 

211 

218 

224 

233 


192% - 

m - 

204% - 
212 - 
219 - 

8$ = 

241IA - 


2 % 

2 % 

ft 

2 % 

2 

2 


268% 

279% 

271 

279% 

276% 


186% 

190 

193% 

202 

210 


1% 275 


C02 248 248% 248 248% - % 272 245 

op * 1 ln * “ W71. 

0 ATS (CIT) M80 Ml.; cents per Mi. 


1,426 

176,843 

269 

37,875 

9497 

13460 

1,718 

10,964 

300 


OATS (C8T)L___ 

Sept 108 108% 105 107% + % 132% 

Dec 115% m% 112% 114% I % 137 

MrtW m r % 142 

Est vol 950; voTTue 812; open Int 16,216. 4-98. 

sovijjjmi icbt)m» w».; centsWV. 

Aug 452% 454 447% 450% - 2 584% 

Sept 450% 452 448 449% - % 517% 

Nov 458 460% 454% 458% 4 - % 631 

JaOl 469 470 464% 469 + % 600 

Mar 480 480% 475 479% + 1% 604% 

MOV 409 489 485 487 - 1 604 

July 497% 499 493 496 .... 609 

NOV 503 503 500% 502 4- % 35 

volftOWLWI Tue 45,714; open ini 133,616 
_ l°w; S per toe. 

Aug 1534? UJ-B 15140 153 JO - .10188.40 


m 

1081 

1161 


631 445 
600 456 
604% 467 


441 

442 


493 


SOYBEAN MEAL (CBT) 108 to 
Aug 1S2JD 152.80 151JO 153JO - 
Sept 148.50 14180 147JO 14170 + 
Oct 146 JO 148.80 146JO 147 JO 4“ 
Oec 148.20 149.78 147JO 14170 + 
Je01 149.00 150.70 14190 1S0J0 + 
Mar 151 JO 152.68 15190 152.40 + 
May 153J0 154.20 152J8 154.10 + 
3u>V 156.30 157.40 1S5JP 156 JO + 


133,611 -2,540. 


7J87 

7,709 

841 


16,236 

11025 

72,794 

6,571 

7,242 

5.741 

5.205 

1,801 


.10 18140 131.00 11846 
.60 18100 132.00 11,704 
JO 187.80 135.00 14,192 
JO 189.60 135JO 42.194 


Od 


JaOl 

Mar 

5» 

Oct 


sis 

J5J0 

15.65 

15.82 

1119 

16J3 

1190 

S3 

17J2 


5jl 

15.65 

15.83 

16.8 

16.5 

1190 
17 JS 
17.47 
17J2 


H 

15.71 

1106 

118 

118 

17)04 

17.36 

17.55 


156 JO + 
157.00 4* 
22J79; q 
aejei tS 
TSJ9 - 
1S5 - 
15.73 - 
1111 - 
UJ1 - 

1*8 = 
17J6 - 
17J5 + 
17.76 
17.83 - 
1129 + 


.90 189JO 14170 
1JO 189.50 14110 
.70 18? JO 149 JO 
JO 19100 152.00 


01481+78 

peril. 


1915 

1746 

1865 

U43 

262 


.06 £& 1125 15,777 
.04 21.70 1145 21,242 
.05 22J5 15J5 14J15 
•04 20.62 1102 51551 
•06 20.10 118 11805 
.07 218 14J2 1885 
.10 2168 17.04 1061 


8.95 

20.98 

21.15 

8J5 


2108; vol Tue 21008 ; open Int 18 


17J6 

17J2 

17J5 

17J1 

118 


VWI tWfUVUi Wt 9VB 4VM# U 

WHEAT (CBT) MW Ml.; cents 
Sept 245% 247% 243 244% - 

Dec 263 265% 260% 262% - 

Mr01 27? 81 86% 28 - 

May 290 290% 86% 287% - 

July 297 299 29S 296% 

Dec .. .... 313% - 


Ml. 

1* 

1% 


21J5 118 
8J51 -1,249. 


138 

400 

87 

87 

88 


335 23? 61,98 

I 

350 293% 187 

343 312 462 


Oct 

Nov 

JeOI 

Mer 

z 


LIVESTOCK AND MEAT 

ff T anan.9VJP!r '«*■ m H s 


86 JS 8160 86.10 8115 -^ Jo' Q *555 

fats! 
S! a! si II - fsssi 

wS 88.05 8f 1 U ** 

IM®. JE-* - . •» 8160 87JO 


9,026 

1404 

1996 

2,610 

2J10 


l si Is M M : li&f 


Fb01 

5K, 

*?» 


ZSZZZ2 


72 JO 
72 JS 


72 JS 
72 J5 


8.8 

7137 


83: 

M: 

72 J7 - 


718 
7145 
75 JO 
77.8 
717S 
74.10 


A hOOS*L6AN (Cmcj eav w.; canvs oer B 

ocf 83 P &S&2 1 $2JO 

tec S in Si? SIS f$S - OS a.35 49.00 

tel M P P §3 = :S 32 22 

Apr 51.05 51.95 JJ.tf 51.47 + m «« NS 

J«n. 59.00 59.90 59J0 SJO + 3 88 59 U 

poRKB^uiies Icuteftl2?!Ll nt 

iJnSrVJ? r 

% Ji Sif H; 'I SI SI 

Est vol 1,250; vol Tue 1,18; open Int 2J67,-UST 


MTOWi 

‘ J 5182 - 


II II: 

51.65 51.67 + 




88 
72 J2 
74J0 
72J7 
8J7 


£ Ft n«^i+a». 


52 JO 

8.8 


51.50 

59.8 


31,013 

48,093 

17,771 

9,673 

1241 

1020 

1533 


11059 

15,990 

9,263 

1622 

1,371 

364 


46 

1453 

356 


Est vol 1108; vol Tue 19J19; open Int 144J32, +937. 


ffl 2 —s &m) 






“n for p” 

&SLn (H^r) : 

“p for n” 
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102.20 ^75, M3? “5 at 20”, mWTMM&-® 

102. 20 H^cH^iS 5 


(scalpers), m 

'fMl^Ai-WB^lHl^'tMo (position trader) J# W 3*c^ ft) B* fa] nj fg 

s-fc-ns, 

(spread trader) #THp c &# 

(intracommodity spread) 3cJ|#, ffei!fe3?A— iftW aSPJIU 0 

p D B #rsm^*-#]$.& 

M l*J&S!A (floor broker) #P&^4|0f 

M&&&1, “tsnr’o 

(market order) MgSAS^WM- M&AlBP£ mmWtT^TWfT^B . 
(limit order) S B W 

(day order) ( BP K ft ^ A£^ i£j£if W$() ■&)iSSJIKtt &^ *f» (good-till- 
cancelled order) ttt ^ # B15 }# ^ — {ft Sg In o' #3 > # a] - tU £ i±l — ^ it. Jg <§• (stop-loss 

order), MI5IBA& 0M&-5 36 # W 0Mft ffl fcb T I£ -1" # £ W&Mttf Hi S0 

n. 


2.2 


3mtr5feA#ftJg$5r^£0«, is 

(BTrfj), fcfc«g&, M 

o Silt. 

t ffi ^ fn & ffl r a* mr fa] m ii m *t rej m # 3r s * # #j n a. ® fn w s s 
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m 2 s mtsm® 

(carrying-charge) M “&!£$,%■”, (cost of carry) &+?§fn nj lit 

, unr^^am^^n («»&«), a jnii^n *£* 

^Ultb^fT* (zero-leakage asset) „ » ||5 AffcfniSfti&SA 

!!.£#) ±w. 

5E»ifc&£ttiE# 

m 

2-6 £-# 3 'M 


S=ioo Htc 

iCMI&flJA r=%%-i% 

JBSte&flHfr F= 102 Hx, 

SttttftfESlft 

£ S^SWfffsr^A. ft A 100 Htc, 

(&**£•«*:») #&*r&£f:£f5J 

3+/!® (r=i/4) 

fi#@lfc = 100 j|7c(l + 0. 04/4) = 101 Htc 

xwk*. ^pjw?a^at=io2ii76 

A M l& fj Htl = l Htc 


ffl 2—6 

F=102 mjtMfatttiStmMftMfoifr, s= iooM:7G*JKS?MHP8§0|-fc, r=o. 04 

MM»J. #*M%), T=l/4£SISmiB| (0A«AA 

*S2-6+, 100 Htc, StSJK^o MM 

KJ£3>M^&fr£ffll. “ifAf^WSAIf” ftatT-4~kJ&toJ!S#. e£jA$3S 

MMWMffM, “£«£”, £t=O0}, *fiJ#iS*F 0 = 102 Htc 

aA-g-JSSJ# (SF) 3^to&J&*£SF=10lH:7n - BPIOOUtc (1+0.04/4) =S (1 + 

rD 0 3+^^Eh+n^T— f=io 2(^Bif^jfjjKii), mtkmm 

i!llftAixU&iftM 1 HA ( = 102-101). *+*ftJ#»UIt = O0^^JSt) s, Fftr, + 

JiiSMBfcW. &A£j®#!S¥M&J&A SF=S (1 + rT) f/pf It t F„ 

“«” fo “MM” moths 

±^AK^fofti:^F^fe^sf0r$A (SFifeSiifc^A). I^BtOT35OTW£Jt3fr ftk. 
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m 2 m jsssmis 

ftituftft 

Rl#, iPitMUMfeWlI pv (ftft 

tS=F/ (1 + rT), MS=F/ (l + r)\ i£Ji S= Fe“' T ) „ 


ssi£rtr*g±i!Ki4i*ij£tt 

ftft£tt = S(<m (2.5) 

mm-zm®. “&mmmmgi”o mu, m <5=0.04 (^ 4 %), s=ioohtg, t=i/ 4 , 
ft 3 ^^tsftafijx#, i m%o ft «=o 

“**fr s^_hw, “®” *?, a it, m$&&M 

Sii*fiJ*ftft-®MI&o MM. ftttf?sinMII®JW “*Jxt|&*fiJ” fiM££ftftft'#iftMI& 

w. -jRi#j5iT«fns6M^«sffl u mm” 

F = 3? 1 f , ft# + #ft$, A (2.6a) 

= S+S(r-<5)T 

F = S[l + (r-d)T] 

F=S(l + r-Sft (****]) (2.6b) 

F=Se ir ~ S)T (££**]) (2.6c) 

ft±iiiW&5S4>ijm#ib: r>8B$, r<«5tft, 

ftf&, ftfaffi&Mftflliftiett: 

F>S=>^£ (F—S) jE => $5 ft j& ft (contango) 

F<S=>4fe:ll (F—S) ;& ft => KL ft all ft (backwardation) 

SI !5 l&fftBtlfc ill ft J£$f rU^ (inverted market). ftl t<]&<)Tft#lil±ffi|$ 

(ftMffft), $$ft|&ffc£||ft® 2-7 4 >Stf 

WiP#ftI!I$BMMft*&. MAI, U 

*S<F(T=1)<F(T=2XF(T=3)<-, 3P4$mft8#£!&ttgg£ggjmttW, BP&M 
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asms— 





£Rit«+. agfiT^sw, s#F#^nfisai, fi*in*F,>s,, m 

in*F,<s,, 

ffl 2 — 7 mftttttsiattttffi- 


*m*mft&ift, (convenience yield). Mg 

MM'&tt&mBi I. SP4;*«=0fltJa^AW3Bi¥*«=Titf|f!lWj««S(l+rT+^T) o 

F=S(l+rT+ i? T)=S+x (2.7) 

ffiJi, (BP F<S), M#fItsx* 

F=(S+x)-v (2.8) 

(WiHAS*!#) 

&M<&m (f»j$p asm^m) a 

^rf}»JW»ffr»ifiFW tBaa»iis*5pJ. $§*h 

£,tt&mmai, a, in^s 0x8,%% 

ts) , mxmm i^b«a$®° 

tott. &#to£*!ltfc^&Si. (&*, M&ffSTfrSUiarUJl# F>S+x B*&fr*5PJ. Ji0A 

&£tB£i)JlSi«ai!f #*###»!ft#:£, o ) 

s&*j*?affiR?j* 

^mwm^thTFMmmvtfc. n 

%nm$:R s =^m, r=n&nm, r c =&m%m, wxmmx, 43 

^n<£W (T= 1/4), Hitt: 
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(2. 9) 




mm rg@ 


(1 + r,T) = (1 + r) T = e r ' T 

F=S(l + r s T), MS, FMWMo 

*. r, TBiW^SMi: 

e rT «s(l +rT) fp (l + r) T =«l + rT (2.10) 

8 #££9.1, ft# : 

F= Se rT S = F/e rT =Fe- rT (2.11) 

A*, BitfSTOSJ: 

F=S+* g* X=S[(l+D r -l] (****|) (2.12a) 

F=S+* *=S[e’ T -l] (£&**!]) (2.12b) 

2.3 


#I$R, 3 'M ^ ft tffi 

Slit, ffe^t&£ffi£'££BP830MfrMTISb #^jn, -'Hiaft 3 

fiMffl'fr£#WSPS80Mfr£TIfc £&S1i»T, ftjf 

3 >M ^£ftBP$tfrl&, A££Hj iftMlifeif—S£tofl,&. 

P$M*/K ££IS?iSf£ + , ^£*WflU&*>P»rtBW, Bit, AfHM “'lt-^JiWHMJi*B 

#£) 

xt#ntJffMB&-hftiBi&. (ep^A), 

if F=s(i+rD, $$tffMgp9D/j-*& 

-»*P*l^|fil±f|-gET»W. Bit, SB4&&*30:8f-&gr«j£A (itL 

ffl 2 8) „ { + i, +1}, {-l, 

-I}. Bit, {o, oh 

s '+1 

/ + 

X- 1 
0 ^ 

=- *W 

BE 2-8 ftJfflSSJS^ 

|s|#, (M££fcMXfflDM 

0Mfcto±#, o 


39 


&s$m— 

(■£$&). u iytm+m®& 

TiSMWi" (mammu (mmn^^w 




®i£ft 5 J! 10 s 0 = iooUteWJKMW^^, M#ffi^ft»T*W 

3'MfiiSSIM0Hft#TI* (BPS] 8 ft 10 0), MftfM!£tbJ&ilo Bif8 JIB#flHft* 
f 0 = ioi htc, w'Am^mmfc 101 mtc&^&sib? Bifcftsft- 

y N§£ifttf|-*&F„ (ft 8 J 3 lo 0£ft) ±£tb 3 B#£-gj. 8 ^ 10 0 


* 2-5 tt# (S*ft«) 


5ft 10 0 

8H 10 0 

So = 100 

Si =90 

F 0 = 101 (8Ji£tl) 

0 

Oi 

It 


ft 8^ 10 0 , jamWL&Vt%mms 1 = 90 Htc, IMtSHF^ 90 Htc (BP 8,=^ = 
90 H 76 ), #M2-6o Fo 

F, &#iM#PJ7 (Fo-F,) fittfjfli, M^#fiJ^&ftTft3E£fitm 

^r + (2.13) 

= Si+(F 0 — Fi)= IOKH 7 C) 

ftfc'hxfl+fcfctfi&Bt, FoJiBftiW, ffi S. ft ft Hjfcxttt&miSttHttftT 

*n. 


(Basis) 



(2. 14) 


*2~ 6 8MlOB6f/^M M&: Mtu 

Si =90 

(F, —F, ) = (101 — 90) = 11 
^'•Pt A = 90+ (101 — 90) = 101 ■ 

= S, + (F„ — Fi) = F 0 + (Si -Fi) 


ft 8 m 10 0 A^iftpj 101 htc, ^fts m 10 f 0o *mfamvkm$£#ME s n 

io0sij^at cm s 1 =f 1 =s t =f t ), 03&istf]te*a*A<is!!& 1 = 
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fg2i# mvmm 

at, w f. iwpiPfflti s 0 ±„ m% 

(fcfcM#l£J£*SAift$H) 5J8I, ffciBgfftffMft# F 0 W3efJ« (£ 

;=TTO). &fffS3fedH^*«i«p^rWJK*, 

& “£$r mm »$«$»;, 

it (&«&> 

= (S I -S 0 )-(F,-F„) 

= (90 M70 —100 H.7G) — (90 MtC-101 Hx) 

= (S,-F,)-(So-F 0 )=6 1 -6 6 

llUx, £TSfc*h&:»&-*ffifc0r1lf5W lOUx, Hjifc 

HP SWM&&#$$&. if F*qs BrM%mtf}g.zhgttm'%Vt&tf}'$.%}/y&g', 

Hilt, j£®&*PJ&o fcxttf 

, f$is H 

UsdomM, t=o uvj, s 0 

s„d+rT)= ioi Uxo “jk 

t=TR%mvtiM.VT= ioiutco 

6] = 0$f, V t = F 0 , IS ID i£ # ftl Fo =S„ (1 + rT) „ Hilt* 

SMI SI V T = S a a + rT) c 



ZiktfW 

BlW* F 0 = 101 (5AIf^>, #J3.& 3 'faMMMo s 

-m# 7 M£PfM, x ptw *8 m io a*1312-7). 


* 2 ~ 7 _8/1 10 

J&iRtfl’lt: Si=90Ht5 

(F 0 — Fi ) = (101 HtC- 90 j|7C) = ll US 

&j&A= 9 o Jis+n hs=ioi us 

= S 1 + (F„-F,) = F„ + (S 1 -F 1 ) 
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? &S$I@- 

F,=90^7G o 90 Htc, 101 m 

7C 90 H7C= 11 Ht 6, j&gfcf£3£,Rf&^67&J$;^3£j$;7 90 Ht6+ 11 Htc= 101 i% 0 Hjifc, 

m%vr®F 0 =ioiM7umm£M, c=s 1 -f 1 ) % 

timnuzm, Mmw&Mmnm&nkA, i$m±%A 

%mAg$tnmw, ioo^tc^^^±, 

f 0 ±„ mm 

90 JItc, fi*S& 5 ^ffr&fTXti+Brh xttf> 

##*fc*£ftT*W3>M*®*f(M&£Ti^ (*^±, to%mnm&migvt®±ft, sp^sp 

ft* m^jgpsgfft-f&itse*^, 101 Ji^±j 


£X*f?i|i 

S,* %$%&**)* foMftFMVt®, s, *«»### WSfj*Wffrft. £i*ttf»«T, F ig s,* 

+ S, (IftMtNrtoSfj*) 

(M^ai) wm* 


F„ + (S, —Fi) 


(2. 16) 


F 0 + (Sr -F.l + C^-S; ) (2.17) 

nTP^#Hl, E&T^fqs* £|S!Mft»l, xail7»WIiM6. Eb7M*3ct!l0M 
6^8,-f^o, —iaiff»T, 

8P7i!o ft in, ^m>*i^M 2 ^m^t, j, ap^sym# 

miit3 




nm&m 3 n 2 b, &n&}M%±*gw^ 1000 ^futckurii 

3t)o is 9 m )o 

M , 6j!, 9 7!fm2^ 0 M_i.fti^PJ$|0 , HitfcK 

a 2-9 sa#*«T. ft*to 

^ 9 j^Js ^£.8 ZJsR^S. 3 JlffrllSlftj 

2 J!ffi-|fcx7^jatT7 : '&o li#—HftTi, ICMH 2 4p£Kj 8 B&ttMkfs—{&$%£■ 

mny-fto jp*4&i8^tf», ®*f(i-#-i[*Ttt, f^&ftw^&fft#****, fa* 
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m2 ^ mmmm 

T-SP^Jxllto 

9 n®m%ttm$.$: 


© ja«'jnrwaa^#-?K^^ s 

• fkmm#-mmamm®Mmm&&)mi8£i*} ( bp -#« m ^) 0 

$L%4tH, *fT “SPiSW^gT (T*/h) (3&«rwail lnF=lnS 

+ Tln(l + r)#*), 0ilfca#wa#nrwffis^6i Mltft/ho 

• pjmibim 

• , M^iit-iimT, miw. 

rfMS&itoSfi* (WJn^rWWK*) Sitfc, 

mmm^nwmmm^^^^ ■. 

• SSffjllSW^W^A (long) 0&£^), (short) 0£gSk). 

• F ffl S tft 7 $£.ik'M i jBffi &» BP'fiMHJikSlSiiEffl^ (positively correlated) #J„ 

a#«5af#sfcRrwtt* *$±, - 

<F 9 =-w\d\ + u/|ff| +2wi w/ 2 ipa x a z ) 



(2. 18) 
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t sail—s3Efia*§Jxii©'g3i 

* * 

Blitffftjt, (BPp= + l), 

# (Sfj^i) fnM (jSfj fc 2) «*=«*, jay 

F=kS, *=(l+rT), M.M*3t^=£ 2 tf?o M£M$F*3, * ! = 1, HjftnTSfe of =cr| = 

ff 2 p=wV+a/ij 2 -2K/(l)w=0 (2.19) 

“%W’ *W, 

3£w, Hitfc/o^+i, 3 #, snmof^oi, mirm&ffimn w, ib W2 , (&/&&## 

*3**itfifc) 

tBtt. IMn, tft*±-SS£E»JiK, «HS. 0*, SIAM, ftg 

fi?Tft#2lilfik«hlk7ff#±W**»if^. xtTTAM##, 

##£^-TSA^Al8#IT, ^AflTll^fe«)fil*fe&B*IRi}JcAW^^tt$ft, 

ife*. Shiller (1993) »tH7-g£teWMtt'fcto#$f. 2. l 


i jt* 2.1 t|c*I$TO 

3I 5 ♦ A # $ Robert Shiller (1993) $| f| £ ± S T Jr # # & $ A # >& A $ “$'(£#11” $$ 

fc. #1 S$MftAj£*#AftA$£l**&«A)o 

fl!!)±, & # $ & ;f !| M $ $ i£ ^ . & tfl U % # A $) : 

ap4#ft£: “$#” rfr### 

A, ft£$£^3ft#4l!ftt£*. ft JMfc iHfr T It 7 , $ 14 «j # fV & & 4 

Tit, &ftT»TWxi-JlS#4Mf$fi- J i L 4, &#44Mil- : »4*!l*i, $*»###&£$■'»##&. 

H&i o 

^^*£#A#A-TtA»£#3£Ai£A^, # & & t-T 8* ft ii X A--# #| # (SP$A 
#*) toULgHk*#! Ji^-T, fl'J£#$t4*7$#A$ 

frT4 J& # a 4 ft & *T « ^ * & # $ M ift # $ A A. 

ShillerAffl 

SA» #$#*# (ftftft&4) ftiitU i^ *6 6»1 ^A ^ JU 4# (#HKTAtt3ME 
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T - # £ X tf *i«, IS l®I 

iM, *6d&-srw££ : f K*M4«nfc£ 

“IW £&d;tAA, £^Aa|;f <ffr«j, 

M. &#"*#! ft # _t C&ffl##* 1 #. ttPWW£##r), * “^4k$£##” («#*#£# 
#7#>£) **££#1*##*)!#. MW, *f^l&§Slf*ff#Bt, IhtP, £££*, £ 
1$4P#, £it$Al£$,9A SA^d^FAWt A 

-f u n9ito&&” it$-lcttfcJiL. 3c#jtfif 

7 & *«!!#. 

£i±ift8^.E, Case - Shiller - Weiss AbJI^J 7 tf tf £ S * ffr A ft jlfc £ ft ft ## ($ d 

P* (i=£l, t=ftMSQ) #-**l&<Itt*JS# i (E (#j^tP, £1$ 

W$A A 0 3£ fr HI !)3 „ $ d W W ft it# 

£ ^Pf ## t - / M' 5 I*lfc^;#iI4rMj3tti'dMo 'JtP^lfcjkM'ft'frtt $ £&, f IMW 

iS^tP 

W# (££*&*&&*, Shiller ft £ 15 @ ft x 

W^F ^ @#ft$jl:T-#-fti&A = ) tp£#tSft 
i|fcA£-5K£&fti|fcA:iE#£ft, 3P4# 0££fc##tB-& “‘feA##-’’ ft£|k#L$) *fc&# 

itit^ih-'©- “ftA^tAft” *p # ft *& A T Pf-, I $#/Jrft#iI&3t 

#o isii^iE&Tf «#«A-A«ia£, &^ft#fi>£T7iX££f-&fflX/ l -ftgfeg&fti|j: 
A, &-£# I &&Aft*4dl#&*#3^ft*^tt, 0ifcPH&7#M/ftAJxl|& o IS £ *dt =# & 

##il I &a&*¥4Mrtftf*A**'ftA0r&fcft#*, IS 

*tlfc±^ig#ftdft#il££ttft @ ft. 

& Shiller Ml + Mi, UHSftij&A, *6 d IP fiHt # & dA 

fi^o rft4^tpit, & A*tdft«AdA^£iti±$ti^A)tfftd£^t*t £ft waj*i& 

O 


45 



—f53Esa^ixii@'ga 


2.4 

affix* 

• mm&$m (scalper) &%%3:MMI*I053:M, Wn-M^&JlfrWZftMm t^^To 

Silber (1984) KM, ##, fifefH — 

^fW7ora„ Mm%M>%&n%mMtti%&mntt-fim±.&w&ik&}m&, m 

• S0 5S* (day trader) *^83^10. 

• (position trader) #^3^ $B*|S] oTtg^A-^Sl-^ J! SSHK , 

^JF^W»^3ti-(«3lc^)W«M#t±Wo Hjfc*7f£S#amMW££A. 

• ffrUSIS (spread trading) PMfilkZ , Sllfc, ^ & W't' 3t "t Z l §] 

tt£HH£MMHl&. -Hitt*. ^?f#cM£^ffil£, 

-HAttttSgJI: M^ffil*!, € 

££t!BJ!l!fi*l§IW. 

m% astmmiit), #M.mtomMB&KMm&o 

gikgmgt£nKMffi&, Mf^^S3tMi&iSnIB*3Sttt— 

7M: (miKMUMBMn^m), Wltf£B5GJB#-a-£j 

(Mis i2M®mmzm). immi^mjc, ittwittmic 

(tenTtBA^SP) 

2.5 


MMMM%£ri*)&)1ft& f 0 

t=o & t=0 0tfifefn^ili£S!lSgB (BPfftfs] T) 
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2 m mmm%> 


»<S. MSJW/JWtf'&^jW “M” SfcfiWi£49H». “0NI” £*3c*ft?WKj*£SWHPJIl!ffr 

fe S W^ffcJSIfft^M, Tffiflc 

MAiim&w^&m^immma, mm 

“MBBTrU” M.) 


M_am^wfffsra^¥o ai^ffiiwiwigH, 




sfflwaMHi 

ffiWS, ^SI»3 0ii9i^Wffr1»^^Tai¥W^». BP Fr = s ro 
±, f^t^^SflJflJ^o 09 $H, 3nH F t = 90 Htc, S t = 100 HtC, ^HtnrWXA-^SJH^- 
m, ORSS), ^#«53t#90H7Uo &/gRnU&BP£&:gfTtf#& 

±W looUTcMffrttlsai^MBfj* casts?), &#M&T ioMtuMM. 

sjudsw^*# f t =s t . 

«£*m-< 8- “iB” “ 10 ” Mmm&nm 

±h, 'ewtfiiiiatiiwfli. s T 

F 0 o 


Vr= “10” ^#^^^A^jtBt^#m = Sr-F 0 


SnJUM-'tft “10” WS89£^W£&, F„, 9$££ TutiaHfc 

a*s 3 t#F 0 , ^b*bp« s T 

®iS;—{frii$l'£-^iB^3tfT7—ixfrflB], &N - , F„ Jbft—gstfi]±fr?l^Wo 

f, mmmmit^, mvminmm&ft'&m&B “10” wgg^^sum^Wiffi 

ffi^l&F 0o fgj£3EM3j!tfb -^l J3#®$£*<jSM^f&jiF 0 , #li?F|&fif)0fM6 

^J!WW##9 UM&TMtEME 3 , J3rWii^aJ!8^^K^r 3^gtaiSaT 

(T—t=o. 25) (jaffl2-io) 0 “10” «#*&, Hcfn® 
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&mxm 



BWM&M'Snmx u m n aawraM. &snm9tmu & 

immmm *\a n wcv,> 

= 101.25 Htc 


Fo=^ = 90H7C f$iZ5#j&§ffr{iL 


K = (W We 


- r( r- <) 


1 £ 


3jf 


W#S»£ft 

»*jfc 




T 

6 M 


M2-10 SJHftftMlfHI 


M&tMM (3 Mm M-ft “10” W@8§£gfW£&, SP4fl?RmtU F, 

“tr” ft^ttitPt, RHHXt “10” WFo Mffrftfi 

(tSfcUftK). “if” 

F! wse^,, Him, iq^jsijDj 0 (Tfftiij) wfijfgji f,-f„. as* s&itirj 

ft*f§ js it ^ m $ 0 &■©• 

“10” WffSfjl (F,-F„) ft T-t&mBflQtiirMmfe, 




( 2 . 20 ) 


V, = [F,-F„]e'- KT -‘ > 


( 2 . 21 ) 


'r-«^ffi^iES0'^^JPJ^0WBtfH] (IP T-t=0. 25), (BP r = 0. 05) o fg 

$:1t 3 S, = 100 HtC, J|$A F, = 101. 26 HtB, IP S t e' r<r “' ) = 100e o t,5< °- 25) 0 “|0” 

m%i Ji*3>MfirwiJi#ia9ojg7GWFoXAto, MUs 
s^mis (ft3^^), xiE ioi.26 

(IP 6 M$}), l&ff£m, XU 90 JRJKJf. ft 3 J3{fr££M$m 

“if” 6 J3®mj*£F, = 101.26 M7GMIUC&. Hitt^ftfHjfeM 11.26 Mtc ( = 

101.26H7C-90H7C), 0ifcM&*3£ 

®Mm “i 0 ” ®Mm*n (sti* i nxa v, = 11.12 htc[= 

11. 26e" 05<0 - 25, ] o & S ft « $f £<J, ^ * 05 {ft fit {X ft & ft; J g|5 $• 

“10” M “if” 


&%}&%#}M 0 

V, = (F t — F 0 ) e~ rfT ~ t> 

*n*&*SI£ < Bt^ijap# “if” WJBjfr&l&toffH&g 
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F,=S,e 


<. r - SHT - t ) 


( 2 . 22 ) 



mmmis 


£**£$*«£;*;*£ wff fate#. mumii 

wafiii# (mm®), £*MWhom, 

(rJi^TSft^lWiejxlltW), Silt 

V, = S t e~ S(T ~‘ ) -— F 0 e~ r<T ~ l> (2.23) 

nm#a), “is” m&Mmmvtfe 

s,, ^jxiitfij^ ortW), f 0 . &&, - 

(2.22) 4^=0 #&, 

F 0 =S 0 e ( ^ ,7 \ BiitUcinoIW#?!! Vo=0, *5lJ^B4t=T, V r = S r -F „, 

St]»5f?l!f«MlK^F, »F, SfflWWJG “IB” 

to#3#^JM0M®#30MfrF o “3ef!|tfM&”, #mn^ K (BP F 0 =K) o &# “IB” 

k„ vm “ib” w> 

SK*ft#F 0 $ 

fnii#Mi®MFo. 

3j|{&#£88. 88 H^c, BP 90e-° 06<0 25) , *3 'tHJs, nf 

mm 9on7c^^#xfjMo (3^) : 

SM-^-A: 88.88 HtcWSJ^ [ = F 0 e^ r -'’] 

AMtwsm, Sitt 

F 0 e~ r<T_,) +V, = S, (2.24) 

V t =S, — F 0 e~ HT ~‘ > = (F t —F 0 )e _KT ~' ) (2.25) 

18ig±ffil£aiiftM, V, = 11.12 Htc, Hift’ V, = 11.12 “10” 

(3EH,ft) *fij#ij$l„ «&##&# “IB” &5S 

m^mmss.ssmimm& (^TtB^^mw*^), wmm^umu^s^njsvm^ 

90 Bilt&M£ A M&M0HIJ1 88. 88 H j£ + ll. 12 3&7G = 100 H 

tc. a#, *«04 ^jwm»s,=ioo^#w-jkjkm (safia^B), * nr&*&■»#3'M 
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$snm— 


v,= 


(F,-F 0 ) 

(l+r) r -‘ 


V,= 


(F.-Fq) 

1 + KT-t) 


JW«£«i££#8HM0Mi 


(2. 26a) 


(2. 26b) 


H Iffrtrjg 

WflNt. t 0±7 11£K* F„ WtMATinii, 

f,, jafl'ewffrM 

VrBs®w = F ( F 0 (2.27) 

f, w<fr#^ai “ih” 

F,-F„ «M (i&nIWA?#»Blf#Sl)o 

ftf> + MAF,-F„ «jS5&, “10” 


V, (JftlT^**) = F, — F 0 




2.6 



• i BiH'W#Wtj ii: ^3l:ifif! | j I (S.2nfcj£A£) „ if 

(iwi0fifc^7^)o 
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m 2 m mamis 

• (*=ob*) 

v t =s t -f 0o 

iniijjp (aa^ffi^jK^wi#fPHiR$a!). 



2. “ifcs&attf”? 

3. M&foM 100 ffr £ *J ffr ft 50 ooo M7U&] min Sit} Mg Sk, % 2 A±7 li ^ 

51 000H5CWffrteX^PJ733^20 *&£•£!. 2 000 H7C, 335^*^ 

gito&Jffl-ft^* 52 ooo ^tc o 2 

4. ®a^A7-^Sfi:f!liftJKSWJffi#l^. PJ$ftf|B]* 1 4p, So=40j|7n, r=4f4p 

10% o 

(a) “A*flJ” <£j«) 

(b) f= 46, fofcfftmmnM&tfimmmm'! 

Sfcffrft? 

7. tfffc ShillerflJM^^TU^^SMMW^gfEBtAlSCTlta-^r^^^ll^liEo 
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18 ! $9 <H 3 <n 









• £*} M, (contract specification) jj-jS.# yXJLjfL 

(programme trading) Jfl -f~ flit $.£-#] f'J i8 &} „ 

• ^^$ J£# Jte#fc&J|t<&-> (intercommodity) 

Is] v&Hi 0t M. (intracommodity spreads) „ 


500 Jgffc (S&-P 500), fjggflt 100 ( FTSE 100) if 0i 

225 ^^ (Nikkei 100). aSflU^^ttreMuStfflTWJ+, SflliftUf# 

«fiJo 

E&. (“£ir’ ng# “*nr#»«r) mis. 






f£3# B9SI}g&J$05 

mmMmm.'kmititkiAW* ma, ^ jsBiiftrm, iwn 

*&L3£R,1kmmmft<to.&. fife Mil, 

w, ras, mt 

zr, &mm 

#*iTffi—#f#«, fsa—(or 

m^^±mmm±mmrm), 

m%mmfaTti%3K,r&. £3-mj§, MffeuAjKjSMBgnija “ieit’, 

&^>. xin, fss^i+^jfflsa^s^- 4 3 ^r&^-^MfKjj&ifa^, fajixn^ft 
&T*M3'M*®flj£±afc. Ei}^4^MJ8#ffrte£afcM, Ut¥Wj®aj»3?lillffi»JII®* 

ttrM^^^u&maWo ss, 

Jxll^WS^J^JU'f . 



PI 


xj&ilu; 


toVfW8i£MBf&fT£MM, + soo *g|L soo jgft 

(E-Mini-S&P500), S&P500/BARRA 0 g 225 MMMM— »*g» 0 gtf», # 

MH7n*a^jaar®;^TtT±^^#wM7u^Mo 

tfcin£B*i# 100 $jft 

(FTSE100) *q£@Sltf 250 #§ffc (FTSE250), BM&® M W^fSc, $|£qjg®( 100 ffiffc 
(FTSE EurotoplOO) ^0 FTSE Eurotop300 (-felS^B ■fejgfjt,, 

Ma^fSJy), PJ Jfi itu sfc B g ^ = 16 ^ ® II it 5; £ *§ j£ £ g& $ tff fi| 

(value of an index point) zJtd6, “£#£■*<] St $[ (contract multiple) ®51ij±W, 3£|lEb3CS#f : l!t 
SW OU S&.P500 *09, z= 250 H7U) „ XtT S&-P500 ft/jx&ftftfe (tick), gpgij 

£> So. i|git6, rtS 25 H7cW#{t, ikUMVl, S&.P 500 1 M, 

250 1176. $q|ls&P500 W$MffcF 0 = l 500, $ 4 _ ^ 

WJKffiffrfiitJi 375 000 HtC ( = FVF=zF„). 
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*3—1 







FTSE100 

S&-P500 

FTSE Eurotop300 

Nikkei 225 

S&-P/BARRA 






!«*»« 


io 

250 UTEXjgfC 

20 gfcTcXlgft 

5H7CXl§» 

250 H7CXlg» 


0. 5= £ 5 

0. 1(“10/£”) 

0. 5 = 10 ®(7C 

5 j& = 25 J|tu 

0. 1(“10,6”) 



= 25 Htc 



= 25 HtC 

mmn 

3 M/6 M/o M/1Z 

3 Jf/6 H/9 jf/12 

3 M/6 M/0 M/ 12 

3 M/6 m/0 M/1Z 

3 M/6 m/9 M/1Z 

i 

M 

M 

M 

M 

M 


FTSE100 

S&P500 

Eurotop300 

Nikkei 225 MMI 

S&-P500/BARRA 


1 250 

10 000 Htc 




£®J!<r 

LIFFE 

CME (IMM) 

! LIFFE 

CME (IMM) 

CME (IMM) 

0 


IS 3 

WIS 3 -f- 





wawra 

aws 





BSMl 

m&mn 

m&nm 

a&gi# 


»#***. «*£S5rratt. 


®n*g& 

s&.P5oo^FTSEioo^m^lS:Jiaii^ffl^^ip^w^r^^iig]fff^Wo ma, s&psoo £ 

500 

y] N jt p it 

(S&P500), = i=ig^ x 10 (3.1) 

Ni%&mj MBStm&&, p> WJKUffr#, BV**5Hi® (ifcStJi 1941—1943 4f 

£®MS&.P500 jJB:g?£-£j, jfcfif T 2000 ^ 7 ,0 27 0 #J «33fc#0*R» (J*Lffi 3—1). 
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9 B o 
12 B 0 
3 B 1 
6 £ 1 
9 B 1 
12 B 1 

3 /! 2 

6 B 2 




( 2000 * 7^27 0 ) 


IOM S&-P500 Mftftll SC (CME) 


JF* 


1 484. 60 
1 499. 00 
1 520. 20 





sir 


1 469 


£ffc 


-15. 50 


1 491. 00 1 491. 30 -15. 70 

1 514.00 1 513.30 -16.20 


1 537. 20 1 537. 40 — 


1 561.80 -16.20 


1 562. 20 — 


1 562.10 1 561.80 -16.30 

1 586.60 1 586.30 —16.30 

1 611. 10 1 610. 80 -16. 30 

1 635.60 1 635.80 -16.30 






:: Wall Street Journal, Thursday 27th July 2000. 


UMkm Open 

Open Hfek Low Settle CUM** High Low totomt 


CAC-46 STOCK INDEX (MATIF)Euro 16.06 x index 


July 6495.0 6538.0 6463.0 6490.0 
Aug 6531.5 6559.0 6468.5 6515.0 
Sept 6525.0 6548.0 6490.0 6519.0 

Dec . 6592.0 

Mr01 . 6672.0 

Segt^ . 6762.0 


25.0 6756.5 6100.5 240,585 
26.0 6677.0 6440.5 63,423 
29.0 6829.5 4060.5 92,136 


na 6861.5 6117.0 
na 6844.0 4489.0 
na 5847.0 4804.0 


est vol na; vol Tue 24,839; open int 412,343, +37,033. 

DAX-30 GERMAN STOCK INDEX <E<jREX) 


4,732 

8,467 

3,000 


Euro 25 

Sept 7396.0 7 


i per DAX Index pt 

405.0 7298.5 7320.0 


0 7298.5 7320.0 - 65.0 8262.0 6505.0 154,506 


Dec 7427.5 7427.5 7407.0 7409.5 - 65.5 6192.0 6973.5 2,233 

Mr01 . 7507.5 - 65.5 7699.0 7110.0 136 

Vol Wed 31,350; open Ini 156,875, +605. 

Index: Hi 7368.34; Lo 7250.22; Close 73Q2.12, >26.92. 

FT-SE 106 INDEX (LIFFEK10 per index Mint 
Sept 6416.0 6454.0 6395.5 6418.0 + 5.0 68610 6083.0 270,077 

Dec 6518.0 6518.0 6498.0 6500.0 + 5.0 6955.0 .... 4,144 

Mr01 . 6556.0 + 5.0 6710.5 .... 1,465 

Est vol 18,490; vol Tue 18,413; open Int 275,666, >305. 

04 EURO STOXX 50 INDEX (EUREX)-Euro 10.00 x 
Index 

Sept 5254.0 5269.0 5223.0 5254.0 + 21.0 5564.0 4569.0 408,275 

Dec 5318.0 5319.0 5285.0 5314.0 + 20.0 5572.0 4946.0 1M54 

Mr01 . 5361.0 + 20.0 5494.0 5287.0 661 

Vol Wed 30,243; open Int 420,390, +2,741. 

Index: HI 5238.70; Lo 5202.fi; Close 5214.94, +2.11. 

DJ STOXX 56 INDEX (EUREX)Euro 10.06 x Index 
Sept 4968.0 4992.0 4963.0 4974.0 + 10.0 5180.0 4713.0 15,176 

Dec 5037.0 5037.0 5037.0 5026.0 + 9.0 5154.0 5037.0 922 

Vol Wed 569; open Int 16,098, +28. 

Index: Hi 4970.90; Lo 4935.23; Close 4940.47, -3.00. 




Net 

Open 

Month Open 

Bid Ask Last 

Chg. High low 

Int. 

DJ Industrial Average (CBOTI 


SepO 

10625 10635 10625 

10635 . 

12,374 

DecO 

. 10780 - 

132 . 

2.112 

Marl 

. 10931 - 

134 . 

2 

Junl 

. 11089 - 

136 . 

25 

Decl .... 

. 11429 - 

136 . 

6 

IOM SAP $00 FUTURES INDEX (CME) 


SepO 1464.60 

. 1469.00 - 

15.50 1485.20 1466.00 

377,803 

DecO 1499.00 

.... 1491.00 1491.30 - 

15.70 1503.00 1490.00 

7,481 

Marl 1520.20 

.. 1514.00 1513.80 - 

16.20 1526.00 1514.00 

1,094 

Junl 1537.20 1537.40 .... 1537.30 - 

16.20 1549.50 1537.20 

929 

Sepl 1562.20 

. . . 1562.10 1S61.80 - 

16.30 1574.10 1562.10 

146 

Decl .... 

... 1586.60 1586.30 - 

16.30 .... 1586.60 

3 

Mar 2 

.... 1611.10 1610.80 - 

16.30 ...1611.10 


Jun2 

.... 1635.60 1635.30 - 

16.30 .... 1635.60 


IOM NIKKEI 225 STOCK AVERAGE (CME) 


SepO 16445 

. 16440 - 

240 16465 16380 

14.750 

DecO ... 

.... 16430 16440 - 

240 .... 16430 

16 

Marl 

.... 16455 16465 - 

240 .... 16455 


Junl 

.... 16480 16490 - 

240 ... 16480 


IOM NASDAQ M0 INOEX (CME) 



SepO 3890.00 

. 3865.00 - 

23.00 3893.50 3772.00 

31,582 

DecO ... 

. . 3926.00 3926.00 - 

23.00 .... 3915.00 

17 

Marl .... 

... 3987.00 3987.00 - 

23.00 .... 3976.00 

2 


■ 3—1 
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-S3eS6^JxU@@31 

(M3-2||2?iJ) 0 IWjBvj-, 

#. K 2000 ^9 MW] S^P500 (Open interest), |W] Ht ^ B® 

®3—(2000 ^7^ 27 0 ) 

NASDAQ100 'o' H (CMEK 0 A ftj 0 & 225 m Wi (CMEK S « FTSE100 |fc (£ 

LIFFE3C#), CAC-40MATIF ££), VAR DAX-30 (#& 

EUREX 3*B), S&P500 (CMEK DJSTOXX-50 (EUREX) VAR 

r AC-40 (MATIF) JSLffl 3—1 * “Open interest” -?fj 0 

3.2 mm % mmmF ¥4 t£B 


F=S[l + (r-£)T] (**]) 

F=SD + (r-5)/ 9 ]» r (#|fc**J) 


F=Se 


_ C~(r -d >T 




. &5££pT: 

(3. 2a) 
(3. 2b) 


(3. 2c) 


^4>- q <#II^P —■¥ 4& 9 =4), 

*>’ r c* <&&**«) mnvA^-mmmm, s c ^ mmscm) 

(SP r>5), JP^ F>S (££«),, ^|^±, r>£Bt, F 

*f*?s an s&.P5oom^ift^^0i}, jsl® 3 —d 0 u &?%&#.” 

, 2fSiii)lilT®f«(it: 

f^fnarailii^A^S MLMSStMtii&ffi&M, &—3C 

B \«*. 

)k u mm\” (#{S[B#(sjrt) cm 

mi am &$m&. 

JA “MM” (jaTzfc) ^BSiWo 




(.3.2) ^ff&iL, (/l¥M) %)* l&tofJifl. ^AS^Si 

ta^'t 5 , r, a, t, SWF wMti«iA4i, afcflfcsiiHa&ir&jS 0.2) iwn, 

/*£**«*■&. mnvSKx&wsmmm* mmmr) . M$t 

fl§#Rl£3IS6 ; £W'lffr|& S 200, r c 0.10, 8 C -f 0.03, T= 1/3 (6P4^J§), 

“ / R 5 f” SF=Se ir ‘-V T = 200e <01 ^ O O3,o - 333 =204. 04 o in H SB jj£ M & ft 

^F=210, (»£i£#ffiX). tffcVA F=210 £&%%&&, Er c = 0.10fg 
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m 3 m aassies&MSfcs 

A S = 200, mm 4 I'M (T= 0.333 3), |W|Brf»£3A4 'tftfs, «tf=0.03&& 
&W5MB, fa&mm 204.04. W®£?kM1g3;^, iftSI F=210 ($$£ 

&), *SM§g|5.96 ( = 210-204.04) 

fflS, £n*$MMF=202, fftASF= 204. 04, ^KA*JrF®to**l««fr. « 202 “{&” 
|W|0}&t = O lit S=200 |£«if, g|T8§tf£*&'tW£ 

#10, «®£tf F=202 #ifePJjRII. MMMM^5*BA, « = 0 

|WIW^#M^A^rffJKMWa:fiJ, HittATAmW, s=200 atfrMftBfM#&A 3 jSe <r ^ )T = 

204.04. 2. 04 (i|fcA 204.04 «*3fc{U 202) o 

£Pf±, 1*1 (MlfflM 2 Mft 3 M), @ jfcfijg waffle ft 

^K^-#j£fKo m, 

m-. d t , &^m£%nsvx%m (&m 

F=Se r c T -D T (3.3) 

mx, Mflft-eonbft, fg«tt N&glfljD,, 

(SR#¥W^»). MDISMI&MM (iS^SfiJ), ftB*|6 |T&t, 

J 9 fm , TBf, tfHfi* 

D T = f\Die r ' iT -‘i> (3.4) 

3 = 1 

£±0r&, (3.3), ^^D T El3A v ^ (3.4) *&#. 

£&^#*'JS|!l& t t 1 &=£-***«» (basis risk), (3R#iB£) S&P500 

(MrftWgZitlcMI&mifrMM o. 6 %) |b] tk#Aor 

2 000 000 HA, S=1 400, ffi&m&A 250 H?G, ffg#3jie-££i 
W»*N / = 5.71 (=2 000 000 Ht6/1 400X250 Htc)o nTJE*, 0 A 
WfBatfHW. ftPJJfiB, fclin, la NYSE M if- Jf #L £ H ft # *fc a £ 

gt, SP DOT (Designated Order Turnaround) (Di^^'ffr) JEjMD&Mo 

BflXi&$nW¥ih3cM , ® £ A iU& & Ji 2m 8 J r 

(iSL^t^ 3. i) 0 

ii|3.1 1987 

Uf&M A££&1987 

ft M & M % & #J 2] M H 3PA, fi iB 4-^ JK ^, M. TT 

i&, 

MU. %lM (J&t) ?p A, 

Ml ftf $1 $ # “3ZE0” (triple witching hour) „ Stoll $J Whaley (1986) £)$,, ^ M % M M #P 


57 



A, «**#*#*& ££Jk&£*MkBJL + *tt. Brady^M £&&*, 

^*#*£7 1987 # ft # j* # , &#flfcWjEttf#|<|», 

itlfej*. $#24, # J. X * # Jfc ft 

“4#” l±fta&«I^I. 

M&@J*fls££®aHBg, S-fgglo NYSE£AaiFft3C^ 

* (ji^ji) is mm, ioo^thtcw—#_&& 

NYSEinffio mm-aMo atew^Hj^ 

£rJR*WB0*, i&Hjfc^8c£»jflJ£a. 


3.3 ffifflttKffiftffiJgrt# 

-^5#£#ftMffi#&£agffi|Sfc7Ma OStfflU rT#*W) MI&, M«^nrwa 

'Bfn z fa] w ^ atffxt # o 

&MtgMT , ipjS'bj%$c£WMTI%, IPA, MM£#M A '£•#$»<, #|#n, MrTKJI 

«»i#w««ttw*Bet a jKii, a&jsffi«#*w£»w*TN &#, 

g0 M-Ml?M0 M#&JFo tt-tfcnrWiS#^iB^W^#flp^#nr|6-FJKWKSI. {B 
—^SkWxtJtit't, MMi+»-TfBMrt &M«ff]Rnu*&W#3r 

ft, -# «-# **{&#&". ft 

(ffi£*»= + l, AS = AF)„ 

1»«A: ^J'i- 


f„=1 500 , 

FVF 0 =zF„ =250(1 500) =375 000 (|$ft) 

Wa#££f#«N; 


(3. 5) 
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uaig}gg 5 }$!£ 


N,* =- 


jwtt 


)—( 


TVSp 

FVFp 


(3. 6) 


TVSp 

zFa 


1 400 OOP t7C 
250 #x(l 500) 


)=-3. 73 (gp^iB 3.73 #■>£#) 


3 . i 

{aM y Ni'S-»Mig5Ti£#^T s&psoo, aM 

ft&&&!&&«]%&&% to, “beta {6” 

ff i jaiffA). jnM#Wbeta<tjgii71, 

Bjtfc, ±sCM 




p=-( 


TVSp 

FVFn 


(3. 7) 


W 3 EB: nm~ 


fgi5S 0 = l 400, 


TVSp \ /I 400 000 


N .../ \ / TVSp \ / 

s ’° \t = 0 3P. HP # # 4JH* / _ V ,S„ i _ V 


1 400 


)=1 000 (##*#) (3.8) 


as= + i, l ooo Ji^e, 140 ^HtgM^SE# i ooo 

“m” s&P500 to *i#®»s»UJis«:*^ft«i55f^WS9®^gE-, ®fn«£«m£ 

ooojgSMMfc, &#$&«, 

s&psoo i “nr. 

N,.o = -N., a = - 1 000, 4 f&SBtZ'&^s 




1 000 


(3. 9) 


* 7 MMfl£if*fl^jft^s&P 5 ooffi[gi, Biifc/s=i 0 &wm+H: N f 

(fvf 0 =«f„), “ffiffcMW 

%$LH.” (*s 0 ) o MF„ m So #«i£, 

N fo MMA 6 Jf 20 B , ffcff] 
#M^ttl00^^W^a®*ffl^]tfT5>h^W^}it», JftSISJfffi'&WBeta(a/J=1.5 (JaL 

^ 3 — 3) 0 10 12 n 

FTSE100 , ^£t) 23 $• 12 ^ , nfMfiHE 
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* 3—3 


• A*#*#*## (FTSEIOO) 





6 M 20 0 , -'f100 tf. X* ?t M $ K 3/ 5 'tM . 

W Beta <!/?= 1.5 „ <?=4% , r= 10% (gggjflj). 12 M PJ$ W T= 

6/12 Sft FTSEIOO*/ 6 400. 

6 j? 20 0 : 

S 0 = 6 400 (FTSEIOO) 

F„= 6 400e <01 ° -0 ' 04)0/21 =6 595 (12)i3ESlJ) 

£tt*» = io£«$JMfc6 

£'J®;*:^=o. 5 
£ja0i-«=5*# 

Ri*: cn ( ) a###? 

it*. 


M / TVS\ a 

1 v V FVF/ ” 

/ TVS \ „__ 1 000 OOP 

V 10 3k®XM%yiWL) P CIO*#) (6 595) 

= -22. 7 (J6* 23 © 12 £ ##«»#£#) 


iV s .„ = j 

N, = - 



1 000 000 


6 400 


= 156. 25 


156. 25 


10 


) 1. 5 = —23. 


4 


F„/So#i6Tl, FolXfcfc S„ *3. 1%) 




150^H7CjR3Hffl^: j9=l. 5 

«*»». S 0 = 1 500 

r= 10% (jiMflJ) 

(j^Mfij) 

z = 250 H7C 

ct 0 = 4 / 12 ^). 
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]©SI}g?&)$fS 


F 0 =S„exp[(r-<?)T 0 ] = l 500 exp[C0. 10 —0. 04)4/12] = l 530.3 


(3. 10) 


— {&W$^^MJfcffi0HI = 25O|t7GXl 530.3 = 382 575 Ht£ 

(#saj) 


FVF 0 ^ 382 575 #7g" (1 ' 5) 5 ‘ 88 


(3. 11) 


3+Jlg 

fifi3tfljg, WSlSUHa^r 1 'MBtUa, S&P500 10%, So = 1 350, 


— C ~(r-£>7\ — 


F^S.e 


= 1 350 exp[0. 06(1/12)] = ! 356.8 


$#&^J = N f (F 0 -F 1 )500 = 6 (l 530. 3-1 356. 8)250 = 260 250 (Ht 6 ) 

3 (itwit) 

(bpt( w#tt): 


R m = ^ +1 = 13 ^ 500 +Q . 01 = -o. 09 (9%) 


(3^M) (w^tt): 

R„ = r+/3(F m — r) = 2 . 5 + 1 . 5( — 9 — 2 . 5) = — 14. 


(3. 12) 


(3. 13) 


3 +^ J& J& J&&^ ft S JtlHfMt = 1 500 000 


7C (1-0.147 5) =1 278 750 (Htc) 


= 1 278 750 H + +260 250 ^70 = 1 539 000 (# 76 ) 


+ + ft $ ft f + tb = 


N( =-(^)^=-(r^) / j = -(i ^) i . 5 = _ 6 (££ 6 ^^t^«?) (3.14) 


1 539 000 
1 500 000 


-1 )= 2 . 6 % 


1 000 


* So 


250 


5. 88 3 >M 2. 6%W®»^ift 

3 +]] W^EKPtflJ^ 2. 5 % 0 BMWMffl'&ldc#®. “AiRI&Ai-” ®$nm$ 

Mm nn , %&%& &^b*ujitjs 
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■&MXm -S3Effis§IxlM 


• j&m&G&Gizft&ftit' (bmma#) beta unrig *#ie 

• &%&%]&&&8 (*M«MU$0 £Xtft#!(BI$'ffc (#M Fi J? S s £|B]fK/ 


#-/£ifeifr&ftSiSM, M betalS^WMA, MMfgi;A, MAA^M- 

beta|S, M0!0AUro beta M"TKMilJgft0©afffli 
MU, |£i+£t beta®), betattW^-fe (fi« beta ItlftMAW 

ffl Kalman filter Aftflrtt) . MA, IMIS ft SI 



^(AS/S, AF/F) 
^F/F 


(3. 15) 


Slit, (t*wi&At) 

AM AF/F, $6nnU|£A|-&5$ (3.15) ifjfib “beta”, *15, fljjf ARCH fP GARCH ^3! (JE 
Cuthbertson &- Nitzsche, 2001 fP Cuthbertson, 1996) ft Bf fgj $ it A M fP lift A IS W ^ IK #1 ^ 

$, pm* m%mw, »#s 

ffl tt®^W fiM'Wi&fii (ML Cecchetti 1988 git Baillie and Myers, 1991), 


il *11 *f ft 


(tailing the hedge), Wtl£tM±.X'l i Jrj£, # EL ^ Jfi , id 

MMHM&T&;, MSAAAsfc^iSA, 

A. ATiftM&IPMSMjfc*, Silt, SnU-A&IStti (%A) N f 

(ftdj) Min* 

TffiH—#if^lij!jpAAK/A(fe: 

Niiin = ~N t rT (3.16) 

At, J, r 

N,= ~100 M S&P500 T= 90/360, iU JH » jff it ft Aft — ft , r=|f 

8 %, 

WftiE4 = ( + lii)X(- 100^A^)X250 ^7C = — 25 OOO(HA) 
tJ&$A = 25 000 UXX(0. 08) X (90/360) =500(HA) 

#lM U = -(-100)X(0. 08) X (90/360) =+2 
i|^P^A^afl = ( + l A)X(2 #A^)X250 HA=500(H/t) 

a^, umiv f =-ioo# 
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I§3# 09£|}g££I§l55 

iiinwsmacM^WSiHf- 


beta® 


&'&£, (3.14) *, ^#J£I5S£ (JW W beta *1.5, ^M} 6 
7 beta 3 deta * 0. 75, XA 3 beta MM 2. 25 0 

Hifc, beta®&j«»&, 

(#jait^3.2) 0 

(JHJg) KBf#ffi&**4?WBE&aKA, * 4M9 & ® ®f & J» £ 

faxffi^ (tkia) 3^^^js^TU^#ii±^ 0 iniugiiflft£±ac, ^ 

&$m±wM«r 

Dtmsl^*?fS# (takeover target), MgJ&H, , 

ft> beta^M^Bj^tllAM^^, *5?&*W*, ffi » »§ #Xt}«f» 

3.4 mmj$mtmm%mn. 


. SWiftSiUiM MM 

ffl • m& (NickLeeson) *$qfpr*0^ 

225ffijR#Hff±B«^ffiW. “ST, SBimte&MTfc. 

im-'tmmf* “sssss “5 

7 8 14 ^JItc” tUSilfc#*, 

it$3.2 fij&ftfrff ^ 

1995 #■ 2 /f 26 0 , *-f *1 ifc &^£iiEA 14 t & €&i± 7 

6. 15 MSftjlfj 11 , !■*#&$ ±JFJ? S^!]^ 

70fc£:fcttBg 225 »t4ii7#**'t (At & 0 & 225 
*7C-0 7C$f 7&&). 
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&HII 


£j£ffl%!xlPS 



bb 3 — 2 B&mn 


(switching) $ 

±%£& fr« @ K t £ 

#0T (SIMEX) (OSE) „ &&$!&*&&%$ fJfU tIA 

045 225 $#, 

+&*s. 

*J ifc & OSE ft * + *s . 4£ OSE 

SIMEX EE. (*P*±tfe-f SIMEX OSE #|-ft, 

<&* *1 ifc&*£ SIMEX £ tb #11 £ Mf, #&4«c7$#W#*. £.0rW*rW£j*J: 

*££#> “jffJ^lTM iitii-ft$&'$ “41 ifcjfc* 88888” * 

HI ft 4 i£ *UM ft &<7 * ft „ 1995 ft 2 Mft, ftj&&45#ft7i#fc#ft$cftft, ift it it 70 H 

ftfti#* “ft#” ft##f “#^#i£4” (## 

0 r &Ufe * 16 # # & Jlfc & 4 Eft#/ftft 0 

& 1995 ft 1 ft 17 0 #ft ftl* j&ftft, 0 45 225 #|Scft1§ Ttl 18 950 ft, 

7ft$ft$ 045 225 $tft4</ 0 1995 ft 1 ft 20 0 , 4t^#^ Jiil^ 3 A, 
Z£#a 3 000 ifrM%&#jtfiMiii!±, 7 11 000 ##*, ftM-ft* 0 g#*fc£&**fcjr 

ftft$,ft_hft, ftS£i&#iA&&^#j#&ft4j 5 ftft$#ftftft, J§ M. & $5 ftl iS. it 

* 0 ill 1995 ft l ft 23 0 , 41fcJt JE^a —, 0 7 ft* l ooo ft, ft 

$ 17 950 ft o £&T**3$, ft]& "#.£%&”, $lt*2ft)&, #&g#7 61 000 ##ftft 

* (±¥JI; 3 ft#*#*, * 55 000 #, 6 ft##* 6 000 #). 

MS'J 2 ft *7## SIMEX 

83 500 7 £#4R#* 61 500 #^7C^4g.4^* 0 ft 

f £#4l#ftft**$##*&45th#:iftft*i$ii) 8 #4#, ft^ffAp^ft «##*£!! 

#£#*!)&*#£$#* JtMG#4R# 1994 ft#JM!|)8*-ft* I tf**, 

#*44 1995 *2 ft, ^^fta^t**** ft-ftiN/A “#i|ftft” $$ 

7 “#$##-”„ 14ft, £### (4M#ft “ftft*#fr”, i ftftBf^; £ r.4 f #jfj -ft^ff) 

$*#*«#*$, ,t###ft$#, * 41 # 10 izkx, ***-4#$ l *ft*##* 
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3 




(ABN-Amro) „ 

51 il?!l If tiv&fe <k ill Tfi (Changi) Jfc $. 4 # 6 4p- 4 $ & $ „ 
2001 ^, #&*"!"♦# 


i B Q n #^i$I 


(£A—ffr££l, H5*f£fii-ffr). mMBmMMft 

mmm&i'mimMmm aim) 

F=S(l + rT) (3.17) 

TMJz, S&&MF ffi&tami:. ^pUMMiUW^tU, 

(PJJW0) “3” W^F 2 “ffi” W^F 10 iP&JBftrfc&flM&iTh i %*km\ (AF 2 ) 

(af,), mfc&vi&m. iwi#, caf 2 > 

AMK*!l7fii«T»#*Wffi& (MSUctlf). 

p°p#ri]^^^a 

9 NASDAQ100 # 

S&-P500 M1%' ffitbS&P500, NASDAQ100 £ # & & T j# 8fc §b $ (beta fi 
ffi) M/H^WKSI, MJ&IlTtmTI#, NASDAQ100 to83#0M&tt£fcb S&P500 T»m&. 
NASDAQ100 S&.P500 


3.5 



S5SfSSHfcnnitail»XsKM{Hffi«:»3^0c$^/Kllffl^«i betaffi 

mm Mums be*&, 

#M#iai=rW beta 

Mttttamw, fctftfjwiBinrtB***. a*B*JSj®Tw»as«t«»aniRi». 

%W¥K2£M%jS:, 
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-£5£Si§Jxie£@H 



1. ¥- t t t w*nft&sooo73§ik7twftmftmmi&'&, &mh& 

12 #tU#ig*F£toJ&5$£ifc. Itfc^ij, ffcXt 7 6^/3MWJRSIrfr« + #*il£, 

1S.MW 6 fsTfiiZ'&mM. “iE#” ij|lfc$fcdjfFJKlS#aj| 7 ^MI&ffi# (MlfiS 

ffi) 

2 . ft-A^ fg^^S'Rit^ttisa^TU, 

*«*ll*i*, gf&a-#«:tll#jg. 

3 . mm “w n®*, 

5. JftSiafft-400, 4'MJ8^£^» 405, r=10%, £lfljl&&>£4% (±^&M*IJ) 0 if 

6. gir^STWTffl,.- 


“wm* mm 2000 ^ 76 , 

Beta (#JSlfj#&ffl-k) =1.2, 

S&.P500 ^®^^, F 0 =400 (^{&^Wffi»*»* 250 ||7n). 

(a) 

(b) “beta” ^5 0.6, inftj&ffc? 

7. 11 Ei 8 B , S&-P500 S 0 =441. 15„ 3% , 3. 2% 0 

40^ (12 ^ 18 0 ) SU#JWl2^^S8j!r^jgffrFo=444. 

(a) if® 12 R®9m&mt}'k& (&¥) ffrft. 

(b) AMftA 2 OOOTjUA, ifi+» 

*#u&»ifc&. fgi5Pj^swM^s T =439 (mMfeMWcm, 


PftH3.1 


M'hJjM /4> 



(#ns&.psoo), #m 

B^fl: 

S=S&P500 Wt 

TVS 0 =3$#pff 150 

F=m^ot® (s&.P 5 oo mmm%) 






B 


S 0 = 1 500 
F 0 = 1 530. 3 

^misr s&P5oo z=25o ma, m& 

FVF 0 =F 0 z 


tvs,, Htc, jay 

N s , o = TVS„/S 0 = l 500 000/1 500 = 1 000 


(A3. 1) 


(A3. 2) 


* = Oltf, B]tk&M%rn%±£Sk£ti N t fit=lBt 


AV = BP$+ 

= N„ 0 (S 1 -S 0 ) + N f (F I -Fo)* 

= N s , 0 AS+1V ( (AF)z 

AS = S 1 -S„, AF=F 1 -F 0o 

4 = (N|)«& + (N, *1*^ + 2 N.N, z<x AS . af 

oisJiS *f£5£ (A3. 4) » N, |^, 

M3e?v/3N f = o, nmmvtiM.-. 

NfZ 2 o 2 £iF = N Sj0 za AStAF 


Nf =-(^) a -^. 

\ z > a l F 

(A3. 2) tfWN..., 
/TVS 0 \<X AS ,AF_ ( 


(A3. 3) 


(A3. 4) 

(*#PJ*/hffi), &«fc 


(A3. 5) 


(A3. 6) 


l V \ ^as.af __/_: 

zS 0 ' trip '£ = 


o 


)&s, 


(A3. 7) 


“beta” ftmftffr&xt&itn af 


AS—a 0 +/? AStAF ( A F) +e, 

PaS.AF = °aS,af/°&F = p 0 As/ a AF 


(A3. 8) 
(A3. 9) 


S&.P500 Ml, T 


~.-(^)-(^)-( 15e ^tl“)-* <*♦*> 


(A3. 10) 


no= n„ 0 =i ooo, 

Nf ittfc'fiSW^-fiJrJKz F 0 ), FVF 0 = 2 F 0 „ Tffi fH IH $fflj, #0^ 

beta^^JyC, Km#fcfc$sfr*l&i£lHjiS, sfcnrm-^a^W N, *@fe 

^ FVFo „ 
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S95S)gg£l!gffi 


ft El 


Hilt 


AS/5* AfV F 


g AS,AF 

S„F 0 




(A3. 16b) 


(A3. 17) 


(A3. 17) (A3. 12) tp, “M'a beta” ^ FVF„ 

MM3;: 


N - T VSo B 

N < FVFn 


(A3. 18) 


betagfM'f'M beta M” ft = <«>.■ £ 

#WWJ&S*4|ftJ&SiJ^£Mtt0!l). (A3. 12) (A3. 18) 

F P ^ rjr^0}g$ F m (ik^##&&5 af/f &5ft;H$it) 0 i)gf#i]65, 

(A3. 12) AS^3 AF650Jl3±o (A3. 13), ^nllTFiA# j? m Ji#&5 

AF/F65fta$*. AS/S-*5 AF/F®f0fi, SSH&SIA MfttHI. IS 

(A3.18), $nMfiE#a^-65 beta ft ® 1, At65®N, = TVS„/FVF 0 . ffi 

ft 1 ?— in (ft>i), 


mm 3.2 


(£&) MI&M. 0 S*q, 

#M^ftffi#m^65beta{t^M^TtfJxl^ (R##»fflLt?Tl|fe&). ■£#, MUff 

rfJ^jzyAAb 65 beta f „ ^rW$C$L beta, nT^ig££!j$^fqffJ^fl£:|g££_ 

beta M, $>&£■&) betatt, At^fi'n A TVS„ HA, }#;£ 


R,= 


N s , 0 AS+N<z&F 

TVS,, 


(A3. 19) 


N, l0 = TVSo/Sf^A±^, —-FVF„=zF : 
r, AS , Kr / FVF () \ aF 


-¥+"■( 


TVSn > F 


(A3. 20) 


&mamm \£#, As/s«m*s£Wi&«wAti ; 0 *capm 


s^rumsy 
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(A3. 21) 


(jf)=r+&(ER m -r)+e p 

e P %vtfe&mm capm mm, beta®-a cesit 

ftumn s&psoo&») s 

EiAF/F)—ER m ~r (A3. 22) 

(A3. 4 ) m“M” & 

(A3. 2 D (A 3 . 22 ) (A 3 . 20 ) 

i^h — f+A(-ERm— r)+e p (A3. 23) 

ft=A + N '(m) 

a w-i'g#beta®, mn n„ 

N f = (A,-/3 p )(TVS 0 /FVF 0 ) (A3.24) 

0 # beta : 

A=0. N f = -ft (TVS„/FVF„) (^tilJBlSf) 

A=0, N f >0 (XA$^) 

A=o, n ( <o (£iii#l1fr) 

a^M) ixut, jp a n < = - & ( tvs 0 / 

FVF 0 ), «jg&5$(A3.5)#tfiA=0KJ& 

i^h = r+e p (A3. 25) 
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JSrpS«»M« 


ft 

M.*i#L*ti4‘*.*fni6&nm&miit. it **.#* #**►*« 

(covered interest arbitrage) 0 

twc&Mi (forex) 

?cSt£> ^rfiSgl§fn$ 
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&MT 


fel^oo^IXll® 


-'MJfrfiSWail (forward deal) oj IAMftSMM#3'mit, t 

OTCTfr&W^j&sMR, Tfr«^#W35:4s. 

mm^&maxmmmmi mumn, ftnmm, mm-mmm 

»-#^0W*-#^rR (M±&g|5)-£J|£-#^r15 (St^HTC, 

rfi) Wfl. 0riBW^l?L$Ii3?I (TFMUtc) 08in3S±ftfi|S.ft®; 

tgM£®. *f ; f:fc£»±IS#r|jJlffW, £#S*SR MSI HUB* ISIS l SJ 6 >M , *M#IM3 5!j 
5¥5j#!M^. &*H3rBPM#£^ 

)i£i^js££, £a^fflM£¥£4^&B&#ftjrF5fcT. 

I25 000 ^±fegp) fP3c#J0ffiM^^Mo £»£«!&#££, m#|;gf£- 

ir. mb, m&£&M'Bi tuw, ;i«wfifs«, w\&M£nn®R3t%y$^tfitnmjA t nLn 


ft*aw££0r (iM^iD^iafiaxBjjfwa^iBMiBJiMM) ^r**w®ri5jta^'^ 
n&m=s3c% o #l£q, £imm, 20 M 70 M 

m, Ktu. 0tu^ ^±&bp, m±%, mmmkm-XR-&Mi&tf}i%ffi* m&M 

ZMftlEMfi&M'P'L'GmtoiULmiRflfiXMBr (SIMEX) (SFE)„ 


4.1 mffl'&i*} 


isIte^<J^-^F!#)• (covered interest parity, CIP) f$ fH # # # III, l£ — 7 ^T $C W r|J ^ 

CIP* “3iM% |J” „ BPigfqfiSgr^W ciP^^wni(aaT 

:St 0r 

ffi«-£^aa-^toj&$-'irf-«6K&, jpA^i. Mnm&j^gf§M£jtai£#^g i 

¥, iinfiiMt 3 cIWfMMH. Sift, tfTJU&W* 

m, 4P*lE«lftK«a»aiWllI*#TS»*|iaiil^«f*W'ftM, 8P-Aii!i#iA*7««ii 

a&iysa&^g#. (n^> w a n 5 ? 
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(Htc) gp»j:$SfnMW 1 

r d = 0 . 11 ( 11 %) r, = 0 . 10 ( 10 %) 

S = 0. 666 7 (^ffr^ 1. 5 Htc/H#) 

F= 0 . 672 7 ^^/H^ (^T 1. 486 5 Htc/^) 

fjfi” 

1. ££BtftiS 

(# 3 * 0 HS) 

TV uk =A (l + r d ) £# = 100 (1. ll£#) =111 (£#) 

2. £iig&ig 

(1) 4^£BPJfiTUM 100 100 £#/0. 666 6 £#/H7G = 150 Htu, MB 

(2) SSMtx##;, ^M^tEISc* 

( 100 / 0 . 666 6 ) ( 1 . 10 J|7C) = (A/S)(l + r,)J |76 = 165(||75) 

o) i xmuymMmMVtmTv m 

mi) % 

TV us = [(A/S)(l + r f )]F £# = [(100/0. 666 6)(1. 10)]£t£X0. 672 7 £#/£* 

= 111(£#) 

W±(i)S(3)W^®Ji®4-^ScilBa»lf/MftJlf^W, BjfcifcW (M) Mfife. 

TVuk = TVus (4.1) 

A(l+r d )|§ = [(A/S)(l+r,)]XF|f 

a inm *hfij &¥ vt or m ^& * 

F/S= (l + r d )/(l + r f ) (4.2) 

M. (4.2) #SJ 

(F— S)/S=(r d — n)/(l + r f ) (4.3) 

±i$£5tM?t, fijiittl# r f ®/h (Jqo.03), (1 + r,) asif 1, a jtfcM. (4.3) 

it n in n a 

(F— S)/S^»(r d — r ( ) (4.4) 

iS.48#*./Jtt 7 JC4 = *] ^£ 
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(4. 5a) 


S»Ii- 


bp&5$ ( 4 . 3 ), m-m®-. 

^^# = (r d -r ( )/(l+r f ) = (0. 11-0. 10)/1. 10 = 0. 009 1 (A 0. 91%) 

^#1®^#* = (F-S)/S = 0. 91% (4.5b) 

(cip) mcipih+a^, ®s 

mm, mf=s, Mr d (UK)>r,(us), splits 

Ammng 

Hiifcgp(BPSTPI, 

s vm®/m7tffim ), f#£±?k mmr d , (4.2) 

(2-5U.2) &w, t®w “mm w £pm$:£Wo 


«s (&%F) AM (epA*/*m A#*#, 

*&&&& (4.2) t, 


MMf$, *nmsfnFM3$±ftgp&li:SMJ;ift, SP^ciP&ftM 

F/S=(l-f-r SF )/(l + r t ) 
r SF fn 


(4.6) 


£> “%r” c& 

Mse^, &7W#se:&M 

fJfVj.^m^M^^S^} “{ffM” fn “ikfa” &mWtHnSM$i 

MM, inMJi—1^a@S, SPA^T^^Mliig-T- lUru K® 

7^-7 l i FftMLmm7iM'frf&MM&*t)« TS^nMASF^S^lBlMo 

MmBM&M'lLmMVtft F=L5mz/$t®, SPM^MM® 4-1 
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F=i.5^7tm® musom^ 


(=0 


t = 1 


BffB] 


t 

£ft 100 %k® 

t = 1 H\f, 150H7C, 3fettS 100^#„ 

4-^(«=o), “air %±, 

ffl4—l £fii*bta»J£g): &&3IE 


m «# rp tu ^j ^ fq bp m r * * 

ruK = ll% rus = 10% S= 1. 513 6 

(ja® 4 - 2> 0 *«=o wibi^a 100/ 

(H-ruK)^#I^W*BP»iTfr#5jittJ«||7C, M«t=l lOO^Wa^at/ti. 

ffii^K&£3MftAJtjG#*t 1 *f, ft «=i 

swftna, adrift t=o 

mm% fp m m «Bpwwnt^o 

r(UK) =11%, r(US)=10%, S = 1. 513 636 (jtTC^^l®) 

aa“#jjg”ft t = i b«i ioo ^#wss^?f4&„ 



ffl 4—2 £/£*btia»]£«j 


• #A100/(l + r„K)^ = 90.09 ^, t=OSm-, 

• j02f£IMbi.*P = ioo£t&, t=\$m-, 

• 100/(l + r UK )S ^|tC=136. 36 HtC, t = 0 

« 

• SWftHSft^SClOO/Cl + ruKljSd + ruslIlTC^lSO Ht£> ^lBt^lJ, 

■0n8.&m(SF)$:m 

cT?- t=1 150 Htc 

t=iB**fl£tt£fMfc 100^# 
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& ill US-fi£ 6 S^JXlPS 


SF=S(l + r us )/(l + r UK ) 


(4. 7) 


tcxi## mxtmmtn, «fM*ffl^ ; ps(i+r us )/(n-ruK)wr45KJiffiis?M*jpjm#. m t 


^i^iisafc^sfd- f=i. 45 htc/^^o mm& *=i mm left ho Mft:wmm&& m m 


r UK = 11%, r us = 10%, S=l. 513 6 H7C/3!# ? 

SF=i. 5 sp150 H7C.&& loo Mm. 

mitt, SF( = 1. 5 Htc/^^»F( = i. iMyu/Mmt, Mfti&'&MT . gp 

i. 4 Htc mmm 1.5 m7t/Mmtti 

£=i*lTOnT» 


• *=1 H^f^'J^m 140H7U« 100 (BPflJffl^WS^-^); 

• « = O0t^iJffi^@^r15TU^fgA9O. 09^# (Tl* *=1 ltf*|&jm$*l 100 £#)» 

• * = 0 Bt?lJ*BP^TU^^ 90. 09 Mm&&% 136. 36 M%i 

• # 136. 36 HTcS^THS^rfiTU^#^, t=l Strife® 150 Htc (^J®W> 0 
0iltA;Jxll^f<Jffl = i5o Htc— 140 H7t=io H7n 0 

*£HsftM7 : 

• *1#rfi r UK ±7h IWlPt-ff Hlll7Ci^#||7nfiJ$^7TI^, p&S 

w±it®fi^Fjg^±^, sFmmrm, *»*, ±.mt 

cip #3fe* M &^*^ij r c r c = 

InCl + rlffilRlW. Sift, &&5C (4.2) ffflj 

/ — -s — ln( 1 +r d ) — ln(l + rf) = r d — r? (4. 8) 

,n=\nF)%mMmtmwLtM., A=ins>*fip$r^MMo 

^-S;(4. 8)-dl^jfffm^;i:^, ln(l+r)s«r 0 ^4> r j§—7~Ht{|i!l6V.M&„ 
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fm-#isfl5A<ifr* mm afisssi. 


fita^i 4 m i 0, e 'M m (bp io m i h >, 


i£a»j^±iani§p a B ff 


# 500 000 *±fefip. ttfi-L'S»±feWffiX*Hl7C#^3Bdia» (ft 

ft), Me'M^JSiMftis (gpn^pgfi), WAMmmmgjcttMTu (m&«bp$» 

ffitb). (*&£) -f&3»±fefipSJ!8'&^. in&io^ l 0£*JM 

iffiJH^0fffliffi»3«:45F^O.662 0 H7c/3»±feW, 10 n 1 0 

331 000 HtCo 

isi#WiiaiSfflT-4'^^±fegp^^w^ss^# (.®&%%nim%m%2£nTVim±ik 

(smmi) jt 

ft. IS#®#®®# (!)3j£fgMtfc)o in|l&£J»±feB|$ft{t. 


■+. ft in, i 0 H 6 4 3"|t@g|@£-w]®i+ io Jift (gp 6 ^Mfs) 'E&lJilfcPJ— 

». ^*ST«iwiftA, ms^nawii^Mis^^iftBPjfiTff 

liffcibT T*iI&£®30r|f#&JKi 

nawtbPiSf^fiSf#s6Rrwttsi5(*f?«t , „ 

&m%7 io^ i 0 bp$mm 

itEo mm%m-^m±mm&$§ikmmni%&)g?knti>W'6i' in# 10 ^mb^bp^c 

S T = 0. 66 H7n/^±fegp, F„ =0. 662 0 H^/3$±?£B|5, 

IiP4*&fmi+tf»Pilf*iftS*Sftii. H3/«£m (li^ffrft«jlSBP#±&BBffr#|SEjft-$ 

#&> W^ftS T = 0.66H7C/S|±feg|5J»X#±fefi|J (^#Htc) mitVJiF 0 =0. 662 0^tc/^± 

fewwssssiF. M®mm, mnx^tsm io^wsp$rM:£#Wo 

a n m tf> 03 £ £ ^ w ff fer» * iifc & m m % w #i £. 




4 ^ 10. 10 J 1 Fo = 1.50^7C/^ 

#» ft-i-^ffifta) 10 ft l 0M03#BPS0ti:^^$^ S T = 1.52 Htc/^^o SjJt, 10 ft 

i 0wot«. %@£spmm%-££tkm&Mmi[:^#B?M*(i<jmm' s T 
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&mx 





CURRENCY 


Lifetime Open 
Open High Low Settle Chenoe High Low interest 
JAPAN YEN (CMEH2J million yen; S per yen (.00) 

Sept .9255 .9272 .9226 .9240 - .0004 1.0272 .9226 66,566 

Dec .9391 .9404 .9391 .9393 - .0004 1.0434 .9225 3,0)8 

Est vol 6,777; vol tue 8,940; open Int 69,716, —769. 
DEUTSCHEMARK (CME)-125,000 marks; $ per mark 
Sept .4820 .4623 .4600 .4630 + .0019 .5250 .4596 711 

Est vol 1; vol Toe 1; open int 717, +1. 

CANADIAN DOLLAR (CMEH06,000 (firs.; S per Can S 


Sept 

.6829 

.6836 

.6816 

.6834 + 

.0007 

.7017 

.6623 

63,709 

Dec 

.6840 

.6858 

.6840 

.6851 + 

.0007 

.7025 

.6640 

4,871 

MrOI 

.6863 

.6870 

.6863 

.6868 + 

.0007 

.7040 

.6672 

615 

June 

• ••1 



.6885 + 

.0007 

.6990 

.6695 

146 


Est vol 3,064; vol Tue 10,641; open int 69,355, -855. 
BRITISH POUND (CME)-62 f 500 pds.; $ per pound 
Sept 1.5160 1.5234 1.5150 1.5166 - .0018 1.6780 1.4700 30,394 

Dec . 1.5194 - .0018 1.6500 1.4730 287 

Est voi 2,676; vol Tue 4,566; open Int 30,686, -142. 

SWISS FRANC (CMEH25.006 francs; S per franc 
Sept .6077 .6120 .6073 .6092 + .0016 .7063 . 5783 36,113 

Dec .6150 .6158 .6137 .6140 + .0018 .6687 .5850 130 

Est vol 6,468; vol Tue 10/072; open int 38,246, +768. 
AUSTRALIAN DOLLAR (CME)-IOO.WC dlrs.; S per A.S 
Sept .5850 .5924 .5843 .5919 + .0059 .6699 .5672 16,794 

Oec .5929 + .0059 .6704 .5740 234 

MrOl .5940 .5940 .5940 .5939 + .0059 .6390 .5700 680 

Est vol 1,242; vol Tue 520; open Int 17,708, -134. 

MEXICAN PESO (CME)»500,000 new Mex. peso, S per MP 
Sept .10535 .10560 .10533 .10546 + 00025 .10600 . 06500 13,003 

Dec .10295 .10295 .10295 .10298 + 00025 .10340 .09200 

MrOI .10060 .10060 .10010 .10055 + 00025 .10100 . 09120 

Est vol 1,177; vol Tue 1,879; open int 15,733, +440. 

EURO FX (cME)Euro 125,0*0; $ per Euro 
Sept .9416 .9478 .9410 .9446 + .0036 1.1136 .8991 

Dec .9498 .9503 .9490 .9491 + .0036 1.0572 .9046 

Est vol 8,122; vol Tue 14,688; open int 62,286, +2,179. 


1,685 
782 


61,431 

791 


HI 4—3 ( «4efcSB*R», in 27 B) 


9 JUS-KISUMB-Ng, 7 ft 27 i&i!] 4 y i\6/Jd],®W 

760 Silt 9 ft (discount): 


9 ft => fa ft-M ^ , 

Use, F<S 


imMm&ifr# f>s, # nr ® w as 

ft-*) mn, 3 c#ij 12 


F>s„ 


hj mwm 7 ft 27 bpj ^ «a 

mm 7Mm unz.mftfc). 


80 






4.3 

am 

AWteii mmmt (jals 4 — 4 ) a^r a 

mtknb. smw u mm” vt# f 0 =i.o4f^-i.os 

1 250 ||7cWfJlfl (BPftffi^JIc^^WitiDSD. F 2 = 1.03 8|$A A ft 

12501% (ig&'WfgaOT'fr, up41 250 ^ 

HfiJ$HftM*F T = i.05|i7£/®:7G ( = S T ), IiP46T££^##JfiraftfiE£*^±ftjflJJi. 

jftftlfe&JffF^fn 1 250 mA■. 

-& &}&.#[ = 125 000 RtC 
MBtiftiM. = 12 .50 Htc 



?'J$ H ^« = (F T -F 0 )125 000 M2t = (S T -“F 0 )125 000 1% (4. 10) 

nnmm%£&]&mMB u=n ap^^^^wii 7 ciBcis=(F T -F„)i 25 ooon 

yC o 



S fet ft ^ # fR ^ III p] 3i Ja 10 3f #o fl 15 (transaction exposure) SP#fiS 

(ftto *Ta#0-fc*n8l:l!e<frmftffi£4g£tfe, 

(naive hedge ratio) , ^ W IB ^ ji£ || M, P& li fflt„ 7 {£ It TE ft SO $ixU&Hil^TH 

ytmmimmm, ma, sp n-7ftw#& 

8P»rfr«££*4*£ (BPft^OBI*), 8P^Ms«#!»Tfr«StJ3ia*S*ttS (££aM»). 


i±${n0iyiisian®ft#i7o sa&>i4ji 1 a, 

500 000 3j|±&g|Sft#gfc„ iP:£6>M£3#±8fBPJHi[ (SPHicl&ttE), W4«fcfcT4^«frWBP 

aas^ttiiTG. *rxt)it , 3»±fefipw$^f3if't, Mnm#-7JSi±&gi5So$ft 
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MX 


6 


Ma*M ® its # t ?«ffl ^ w r ¥: 

S o = BP$M = 0. 670 0 HtE/^±M 
F 0 =m^iff^aO M^w =0.673 8 Ji^/H}±M 
z= 125 OOO^i^SP 

— y NS£ (0Ht) =0. 000 1 H7c/3$±feg|5 (12. 50 Htu) 

[4iis, f=o) 

“MFBffirfi” (common currency) ifyaflU, „ (@P— 

ffl, f* qs Mmt£ik£M-£ifmwfttt£tt, nm&mm 4.1 

‘t^Aitife&t'Mo) 

ami: SfS#W^Tfe|*Ji^JfflflS±ftSpW*^«®^TVSo=500 000fl|f±*fefip, 

w^jk«i*=i 25 ooo^±^gp„ Mumr, 





'o’ 


TVS, 


= 4 


2 




(4. 11) 


ta2: Ji-#i»BP93ip®^'tW»!^^««#5^ife*|l7C (Hg&nffiflrfflMftilj) it 



BPSlfrfr £f tt£x;AH* TVSo £tc 

1 FVF„ 

(TVSo)S 0 500 000X0. 670 0_335 500 

zF 0 125 000X0. 673 8“ 84 225 ||7t 


3. 98(4 $■£■#) 


(4. 12) 


TVS, TVS, H^^llTc^TtBPSlilMlWA'ffrli, S 

F*js±&BB»#0rfflWffH& o»), 025000 

3^±fegp), FVSo HtU^J — ( = zF 0 ) o 

^4—3lSTft 10J3 1 0 (f=D, ^±&gpiA So =o.67 Hx;/^±jfeg|55i-^iiJ s, = 0.72 

H7G/^±^gp (BP 500 'I'MSt) 0tM31c -f (ft. UliSP WftSPffiTU^iMip^^^Ji TVSo 
(S 1 -So)=25 OOOUtCo M, Bt*«±feg|SBPffin:4SW?Mi, S§#0M&&AF o =0.673 8 H^n/ 
^±fegp±5tSJT F!=o. 720 4 H7G/^±fegp, ^iqipl®* 466 'tMBLo glkMM'fretj 

466 't-MS.XU. 50 HtcX 4 $^ = 23 300 Htu ( jffc 5 t ifc nT W ^ £6 ^ N i z(F l - 
F 0 )=23 300 Ht£) 0 iA^^m##SIJWiife^^pr«^^Bp|grt#±tj/D^^^ o & M Xt ?* fg & $ 

AS^AF, *i-6o = (S 1 -F 1 )-(So-F 0 ) = (AS-AF)=0.003 4 
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o 




(34sp^m^wn 7 ntewap« 


* 4—3 


^StlPf# (SB±>£W#lft) 


4fl 1 0 

So =0.670 0 (H7U/«±feeP) 

TVS „=500 000 3 S}±j£B|$, 10 Jf 1 0 

TVS„ H7E = iin^ n D nm^5£ti^a<)tt-® = (TVS„)So=335 000 Htc 
2=£«!$l«l = 125 000 3$±}£g|5 
F„=0. 673 8 H7c/^±feg|5 
FVF 0 =F„z = 84 225 Htu 

«, um&^uakTcfomMvtm tvs„ 335 500 . . 

N, ^mW^mxW^WWWWW~fy ^~~84 225 ~ 3 - 98 (4 ^ b#S) 

^^*,«^ = 6o=S„-F„ = -0.003 8 H76/^±^e|5 (-38 'NB|£) 

10 1 B 

s,=o. 720 oh^/^±sbp ^±mm{ s, Ute^ae) 

F, =0.720 4 H7U/S±iSgP 

• *g»PftSP8J*Stt 

TVS, Htc = (TVSo)S, =500 000 ^±j£B|SXO. 720 0 = 360 000(Jt7t) 

H^^^;#BP»|S7C = TVS 1 Htc-TVSo Htc = TVSo(Si — So) = 25 OOO(Htu) 

JV,z(F, — F„) = 4X 125 000X(0. 720 4-0. 673 8)=23 300(J|7n) 

= 4X12. 50 HtcX466 ' / i'M§t = 23 300(Htc) 

= =S, —F, = —0. 000 4 (4 ^^!)*) 

*^^$'tt = AS-AF=6 1 -6„ = -(-4)-(-38) = +34(^^!ia) 

itm- 

*<> 23 30025 000 ute. 

s2#. 

W iftiS n ##!)$$* = 

= (TVSo )S, — N(z(F, — F„) 

= 360 000 HtE-23 300 Htc = 336 700(HtE) 

«n®%6<l^«:fi!c*Si£7ll@3anSS4^ l 0 «. 336 900 H 

7E = F„TVSo=0. 673 8X500 000 Htc) 0 0#X47®##?+^ TVS„ = N,z, an^tfM^TVSoLS,- 

(F 1 -f„)]=tvs.(6,+f.), Sit, W*F 0 Mm£M, 


Wtim, 10 




(4. 13) 






= (TVS 0 )S 1 -N,*(F,-Fo) 

= TVS„(S 1 -F I +F 0 )=TVS„(6 I +Fo) 

= 360 000 23 300 Hx,=336 700(J|A) 

as, &±j£i+ir*, ffifflfflSIT N,*=TVSo, #iL&5£ (4.13) *#TKI*»*jSi 
b l =S l -F l fcfc«/K 3|$Axr4t£ft « = 0 B* 2BJ & » iff 0Mft fl £ ft F 0o ifeUtgifc, aEPffi£# 
336 lom-jtwtnvitkn 500 000 ^±^B|5, gScft# t = l BtHJM 

TVsf = 500 000 3fij£i!f5 = ^+ F ° =0 - 673 4 (^X/$±&&P) (4.14) 

* = o BtMMtolifiMftiftto F 0 = 0.673 8 H7c/3»±feBP^tgHS, 

*• =-4^381* „ 


-+. ft 4 j? i h, 10 n 1 (nr®** t fri* 


6 £#=>*** 


in*Wffi^ft4^^g|10^^»3(B]jgfi, SP^»a^F)ftBP^rUW^^©^ 0 {B^, 

*^BPJB3£HW)Elgil##|8l*P»3l!efft-«fWTK, -&fg 

ffi£*#*!l?Pa. dnSiiOTHf (BP^B^^i) 


4.4 


SclnB^5# r ^T^S®lft1 s P^iJ^ 5 F'0yw^Sf | J^f' f j : ^ i j'iE^9 ii #SMfo/& 1ft° r d 

mm% siaepsajc^ssm##*:, &j§m r, 

^ F±^—lit—^l^M(t3C^o (BPiffiSg-^-^W 

flMfr) * 

r _ c (l + rJ) 

b b (l+r,T) (4.15) 

SfflF^P^ 3 # 8 ff] in A 7 BrhS] # 

® F (PX^git 1 ) o CIP -fef $3 $f ae? "t/p M (If (carrying cost) 0 

s^^a^bbw r d , c^M) MMABmM&f* (**) ^s^r,. 
£AiJS&##'J>. 
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(4.16) 




bjh:, m&wttft,* (cc> 

CC = rl-r c t 

nm¥ft&*Wkm, t 

F=Se^- r < >T 


(4. 17) 


( BP r UK > r us ) , {0J1 

F=s„ SfISIS, iagKMraW, M 7 &mi§M 7 uM% 

nmim. mmM&& 

¥ifs6W#e (-^¥Mtf;) 

mmi$mni'5ik7tm &&&&&}%%§, bji tF>s 0 giEfn^ (4.17) mmt, s*r UK >r us , 

#£f>s, But, &m 

(4.17) fijMTiiMfijit*, ^fnnrw^tBffiffl^jwciPwai#®^. TMR&m 
(4.17) mmm 


Fe r < T = Se r * T 


(4. 18) 


^T=m/ 365, 

365” (®JB!l, fltSM w/360 m&w&m'g.mtfi 

mx, mint 


e r 5 T = [l + r d T] 

iA£)£(4. 18)fP(4. 19), CIP £.& 

F[l + r f T] = S[l+r d T] 


(4. 19) 


(4. 20) 


afni v ^(4. i5)^isiWo R / ^m^.2o)mimmMmth, f^s/l 


mm ( 3 E 2 fif» 9 ) zw, s*, 

isfflWo u&, ^rmtF± 

tnmwja.t&mE&mf 3 , &FTmBimftUvE&mn, tm^tn 

«najisms^ws«3, HM 

Jxll^o &W, 
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(4.21) 


&B*i8— 


6=S-F=S[l-e <r ^'-f )T ] 

(Park |P Chen, 1985) 0 

ftWJBiBi, mmm (r„-r f ) «#*-+#», maf ms&<&%&#%., #&&&m u b n «£ 

SnTWBiWW. #XW»|B]. (ra-r f ) XtttM*7htLtt«*l|}£. 

4.5 *mmm 


• (OTC) £$J0», rfi#3rffi* 

ftlSilfffl. 

MBim® “iatiLi&m\ 

**♦►«*¥«■ (CIP) &ff 0 

• ±3?K#J£T$®Rr«£glSI0 (3C#J0) filgjfef^:. 

• (SP£^&tHM*)' W'lfET, ®iflJ«|«il#7-*MKJ®* 

it. 

• nuftffrittBrwaaw*®*** 



1. (cip) &fl=? ft-A^ 

2. 10 M 15 0, BP$C$3/0. 85 Htg/^tc, 3cifil 0 j*7 12 ft 15 0 toJsJfiiPfrfc 0. 853 
Htc/Ktc. ^fnJ©:76^ll7u)i]SSa?t-7jcaEjiaffi!teA? TfiigirtT 10 M S!l 12 ft |BJ BP 88 ft: ^ W $ 
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SifBaJiSJ&iS y 

H>? 

4 . m&mm 6 ^BMmimziw 10 % (mm&m), $±m 6^nm^mm^n^5% 0 bp 

MiU&s=2m%mW' Wa, 

5. 3S±i£g|$ (CHF) WHP#|ffrft*0.65 Jg^/3#±*feg|S, ifflttfeA 0. 66 Mtc, 

6 . . 6 M 27 0 , 9 ft 28 0 

1 OOO^^WIt^o #2fe£*JffiIMM (CME) 6Ji 

27 0 0tBP$«W#mm&#»l*: 

So = 1.363 OUtc/^# F„ = 1.375 0 JtA/31# 

9J§ 28 0fp** s 

S, =1.237 5 Htc/^ F,=1.238 0 JtA/31# 

(a) (9£, 10 12 J) iOJBH? 

(b) &&&%/&&ji&xiiji&m 

62 500 £#.) 

(c) 9^ 28 aafTXN+fB^jt^Tjttttw^^aiis#? 

MsWffiiFWnBgtf/ti 1 000 # “100%^$#” M*1R, 250 Kjc. ft 6 8 10 0 

w ±mmmjrmm^: 

sp^mm o. 850 ktg/^# 

S'M&JKWO:* 0. 853 gfDc/^# 

5^# 3 r=5(9/16)( = 0. 055 625) 

®[7C 3 r* =7(1/16)C = 0. 076 25) 

(1) 

(2) 

(b) wm ^ 3 

at, Mmmnm&mMmxg'j?? 

(1) 0. 653 m.7t/^®; 

(2) 0. 658 WiTt/^®-, 

(3) 0. 640 ®C7£/^#o 

co Tff6]6^ 15 0 7fr#&±&ftto—& 19 ? W 
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mm 4. i 


ft : ,l m m 


“m%” f 0 a^jt^,, 

500 ooo3$±&gp&ttlfc (BPifg^M#) 

ftM, W'AMttftMMy&TFms MiEtB£M, 

TVS„ = BPffirU±^C^i-W^{t( = 500 000 ^±feBP) 

So = BP^r$(=0. 647 0 H76/^±^gp) 

TVSo ^7U=(TVS 0 )So = BPl57U^||7U^i-6<J^ti 
z. = ^^Mm( = 125 000 3H±M) 
v, H7t;=^)»t i ^^:p^#{Uai)il7c^ 


W»A: ***i|j ( BP ifg ± j£ B|J) 

Jjfc 1 

TV9 

x r -IV OQ , s S*\ A At. \ / ^ mi rr 


= 4 (#£*&> (&*, TVS„ fP *, 


(A4. 1) 


Vi H76 = S, (TVS„ ) — N f Z((Fi — F 0 ) 


0^J TVS 0 = NfZf, 0fm 


V, H5c = TVSo[(S ] -F 1 )+F„] = TVS„[6 1 +F„] 


(A4. 2) 


0fwse*^fn^#-#iap^«7n«w$5&'tfa o 5 Pjms 1 =s 0 + 

TVS 

a r» in X r Ay Up -A-* /l —U /Km n \ *fl\ />-* /a -yr»l 


AS#N, = —(A4. 2) ^ffcfrlfcPJ 

Zf 


Vi Ht£=(S 0 + AS) TVSo - TVS„ (AF) = S„ (T VS„) -f T VS„ ( AS - AF) 

v 0 Htu=(tvs 0 )s 0 , 

V, H7C —Vo Htc = TVS 0 (AS—AF) 


(A4. 3) 


(A4. 4) 
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id 4 # igmiffiiifMfS 

inm as a f, spa as MmtT a f 00 ^ai w u p ” «i„ m 

M ASfq AFW]jfittf#itini»«M»* + i. gPAM#W1tM££ftJ 


1»»B: *T*rff (fVJtjc) 

m & ih a fn m m % - # m ft tt * * % ± s w a m 
?n£ 2 


Nf = 


TVSp Htc TVSo(Sq) 


FVFo Hjg 


ZfF 0 


3. 98 (#■£■£/) 


(A4. 5) 


ftp 




^ ^7C = (TVS„)S 1 -iV f (AF) X{ 


(A4. 6) 


ft A Nf» I 


7C = TVSo(S 0 +AS)-TVS„(So)(AF/F„) = S„(TVS 0 )+So(TVSo) 


AS 

So 


AF 

F 0 


(A4. 7) 


Silt, #P|I FfPS £ji#Xfftfc(:$T 

J«* (BP S 0 TVS 0 ) „ 


Mtg* = 0 BiflRlW 


V, Htc-V, 


7C = S„(TVSo) ’ 


AS AF 


(A4. 8) 


SfB'lf ® a f fp s W $ ft tb $1 1^1, sp Axfft^ft 

cwHtc). !£#*, 2pMf 0 =s 0 , SPAKfftxfftfcb^^ftW^R^JMP'S'gjfiWo 

ft#, i(P^:Fo = So, SP A H ^ i it#} It tuISc Vi A ffl B Wfttf 

AFftj&Xt^ftJiS^T AS #]4&Xf$ffc, sE :£ *£ if] M'S’# 


F=Se (r *- r < ,<T “‘ ) 


(A4. 9) 


lE#fl5&it (A4. 9) W&JfcXt#Js : f#g| 
ln(F)-ln(S) = (r d -r,)(T-0 


(A4. 10) 


(T-t) 

#/», SPA 


a£ftSI38B«Ht|BJ„ SRJilfiJMM, S fPF 


A(lnF) — A(lnS) 


AS _ AF 
S„ F„ 


Fl 

_ =(r d — r f )( — At) 
0 - 


(A4. 11) 


Hitfc, ^«4A#Mxfft$|B]M, WMTAMfi/h, fJ«*M#JBtf£, F#jw#tb$ 
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-6aSESg^§Jxlf©gII 


Amt® N f m&&)<£%m% So m F 0 mtutuT 

fi$OTfil££, 
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(price sensitivity hedge ratio) 

• (Eurodollar stack and strip 

hedge) *6 /B £*t >+ — & *J A # £ * 4 

4fc^. 

• ^-f *J>J «•«■# IT# (implied repo rate) <£ 

• Jl £ $ (speculative spread trade) , 

“4*&” flE*], 
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mmmnmmn 




o 



&ita, (cme/imm) M3n% 

&s—imn7 3 n 

imm) fans 


'knz-, \tmma7iMi8ffi 

(LIFFE), mMM7tM% (CME/ 

&&iMmmE!5X'$R 0 ) 


* 5-1 mnatoMm 



(LIFFE) 

A. 90^@c#HH7t (IMM) 

b. mmmmmm (imm> 


500 000 

100 TJUtc 

zmn& 

3P/6P/9P/12 M 

3H/6P/9P/12P 

###5$ 

(100 p. a. ) 

MX: IMM = 100-|g®«45 

mm^'b (Ft-®) 

1 

0.01(12.50^^) 

-#!?:*/ lbp (25 HtE) 


1 

gxw^TC: m&mn 

90S 92^M$g« 

MfsgMB 

£*U1 »W* 3 fI»H®± 

ft 11 ,6 

mjitg: 24 x ^0 

®*S«: “fr” *§»§«£# 0Mfr-ftIf£0 

m i x« 0 

Mjs^ass^m lftxf^H 



(2) MIHKHSRft. IMM$£^lftli3;SftW|Bj 7 : 20am~2: 00pm. 




#J fe $1S "fl? (JB Ifr 3S ft “;5*$Fftl§SC/360”, 0^% Cuthbertson and Nitzsche, 2001) „ #j|£n, W^~ 
■f -90 ft#!WiI$!a-ffI>i!j$lH , ffi{I;^7 loo H 7 C, d=8%, 1(54, &ft^;nj$tj^ 

MM3? 98HJC: 


P= 100 



(5. 1) 
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3' TB = (100 Htc/98 Htu) 365/9 ° —1 = 0. 085 38 (^ 8.538%) (5.2) 

m&, 90 ^, 91 ^ 92 ^$ 

90 ^zmm* loo^n^. 

mnfaQimmigvt® f, %m0$ci& 'gci^isiMffls 

SPA (IMM^CMEW) tgM{frQ ( = 

92 ( = 100 H7ti —8 Htg) , ijJtRn^#{±J 

Qf= 100 fkft-dt (5.3) 

ma, ia&6 

IMM tatfcA Qt = 92, SPA£W«#m« F (« 100 ETiltfc^tB: 

F = 100—(100 —Q f )(90/360) (5.4) 

= 100— (100 —IMM #&)/4 

Ef3iitnrW#tB, #7^ = 92 W 6,8 £ F=98 ^it (% 100 Jt^c), 

ioo uma, 

FVF„=z(Fo/100 Htu) = 1 000 000 Ht£(98 Htc/100 Htc) = 980 000(^70) (5. 5) 

F= 100 — (100 —Q ( ) (90/360) , fJcfHia^T Q f = 100 , Sfcnm*|g| 


F=100 



(5. 6) 


isig±5$, 2 %, 

#*& (% 100 HTUfftffift) F = 100 -2 = 98 Mtc , (5. 4) i+lfftlWMffllWL 


IMM 4%4fc. Qf (**■*«.* <*,) it4 1 & 

1 25 itiCo 


8HW , IMM 1 , )k 92. 00 91. 99, F = 97. 997 5, 

MM^m (ffifS^/lOO^HTC) W«* 979 975 JIte, TP$7 25H7Co |fl#W3ig, fcjg&jt 
(5.4), 1 -t-*^;^W$^^B(AQ ( = 0. 01)#?|® F<1 0. 002 5 BP (AQ,/4) iftM- #7 100 AH 

AWMffift, sfcigr^25 &#&iftJjiki)Lfti$.7%Aift&&fa¥millifto 

S^£t!lW;t 91 fH^7Pg7ilt, $1®90 91^92 A 

iWfilSi. inM 91 A^C 92 AWW3l$S^&i!]$B3£t!l, )tf7)&#W£5:8& F, 

“90” “91” j£ “92” BPFf„ MJ., #3^W3cS!|H®#i5^*^f!j^90S92^f!j*g 
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RATE 


TREASURY BONOS (CBT)-tlBO.Mt; pfl m* of >M% 

Sent Sly? ± 3 ? Senj * Ch*noe MintfLm * intSnS 
}S! 5 J JJ-“ 2*!J JJ-U - 3 99-54 M-19 393,527 

OK 90-17 91-23 B0-I2 90-12 - 3 99-09 8X3! 1,931 

. n-U - 3 9I-29 *44 1,154 


Estvol 1104100; vol Tue 1®,77|, open ini 403,41$. -uqj. 


ft 

Oct 

0k 

MrOt 

June 

&» 

0k 

Mrt2 

Am 

5®t 

.0k 

MN3 

June 

a? 

Ok 

Mrfe 

June 


SHORT STERLING (LIFFEl-CSOMM; pfeeMOO* 

9®* HjOjj tow Settle Chenoe HijSt Low 
fe 5-^ W.Q 93-75 93.75 ♦* T| 9X0 rTIl 


93-49 9373 93.41 


• ••« 
9157 
93.S4 

93.41 

93.44 

93.41 

9139 

913S 

93.1$ 

9134 

9141 

93.44 


9144 

93.41 

9155 

93. a 

93.41 

93.44 

93.43 

93.40 
93.39 

93.41 

93.44 


• ••• 

93 M 
93.54 
93.47 

93.43 

93.40 
93.31 
93.34 
93.13 
93.34 

93.41 

93.44 


93.73 

93.41 

93.42 

93.40 
93.54 
93.51 
93.47 
93.45 

93.41 
93.39 
93.37 
93.41 
93.44 
93.47 
93.41 
93.49 
93.51 


Chenoe 


Lifetime Open 
High Low Interest 

93.71 93.41 5.735 

95.13 92JO 300,04! 
93.44 9X43 101 

9BJ0 92J1 195,409 
95 00 92-55 12X790 
95.01 93.49 74J90 
95.09 92.41 71.427 
95 07 92JI 49,414 
95.13 92.34 45,040 
9110 92.39 14.317 
95.11 92.31 14,392 

95.11 92.45 U02 

94.49 92-49 1,420 

93.11 92.77 *700 

93.59 92.90 590 

W 47 92.92 1.031 

2 3 2 01 W! 

93.72 9X04 439 


StfaWatlwftS* 5 v*™ 

ciP^Si ™ KI/W ■ffAl {Oeclmell-CSMN; pts of T®% 

Sgt 114.20 114.2$ 11175 114.19 + .15 lfj.09 110.12 45.045 

°Srt vnMT m --"W + HXSO 113-50 110 


.113.97 

• mi Tmb li 7 t-| 


+ .15 113,50 1I3J0 

IM AC ICC A t 


OeoM Hfe* Uw SKIN CMNge N* Uw MmO 

"-t? - £_99-ll 92*23 5.744 


*pt 90-17 90-25 90-12 90-17 - 2 91-11 92-23 1744 

fstyol 950; vol Tue 1,045; open mi 5,771-110. 

A - W»% 

5®t 0*24 99*00 90-235 90-25 + S 90*20 94.22 594.951 

°« "?« »» Mt J 99-QS 12.225 


C -4 ; 1 mA 4 iSeT 1 T i\Si ^ ^ 

gvttassv^ 

1 YlTrJj!iS l; riQTr? ! ir 7 ^Tf'PE** 14U -^ 7 . 17,3 

"Tit 2&L ZiSi"?* 5 ™ 15 


July 

13. 

Oct 

Nov 

Dec 


9X41 

9X42 

93.40 

9134 

93.32 


93.40 

93.43 

93.40 

9X34 

93.32 


93.40 

93.42 

93.40 

93.34 

93-32 


Rot vol 000; wl Toe 3,503; open Inf 47i24oT*+4Si* *' ' r ** a 

MUNI BONO INDEX (citRl^ll; times team ftwytf 

Sept 97-12 97-21 97-12 97*14 + 3 9Bel ewn << ^, 

TREASURY SILLS (CMEMl ««.; pH. ef N0% 

Open High tow Settle Chg sSfjTcfcInfemf 

list vol j; vol tuvO: mn Inf MS, +o *** 

A^*°v.jr^sii¥^T s ^ .v” „ * 

Sect 93.31 93.32 93J1 nS "" 4® ‘ " i'Si 

gw Sis S3 S3 S3 :::; IS :::: ?:?S 

53,, . S*H in .... 205 

a>3 < ?SS "itu 0,0 YEf* Chfl lB t^ 

i as as as si is = *H 

5mi ni S;£ S3 IS :::: tS sdS 

S? S2J S S 52 2-2" :::: iit3 

S-8 &•? ?2.99 9X00 .... 7.3 |2S 


93.40 

93.43 

93.40 

93.34 

93.32 


93.73 
9X44 
9X52 
93 JO 
9133 


9112 

92.90 

92.93 

92.90 

9111 


11,491 

1X025 

2,934 

505 

1J24 


5*?. 77*12 97-21 97-12 97*14 + 3 

^ lt»; jgM.Tuo 3|414; open Int 3 
VSte-MSff V:& y, bW s.07. 


Chg interest 
405 


Chg Settle 

.... 4.14 


4.45 

4.49 

4.71 

4.7S 

12 


17,204 

1993 

2,714 

1.135 


Iff* 2-21 W.?1 93.20 9X20 


Oct 

Nov 

Dec 

Mrtl 

June 

Dec 

Mr® 

June 

Oec 

Mm 

June 

Oec 

Mr04 

June 

S? 

Oec 

MrtS 

June 

S? 

Oec 

MrD4 

June 

iS! 

Oec 

Mrt7 

June 

Sept 

Oec 

Mr® 

June 

Seof 

Oec 

Mr® 

June 

SjPt 

Oec 

Mr 10 

June 


n.m 9i ® 93 .® 


91® 

91® 

93.0 

9101 

92.95 

93.® 

92.99 
9X99 
9X93 
92.97 
92.95 
92.95 
92.0 

n.n 

91.99 

92.00 

9X00 

9X0 


93.® 

93.® 

93.® 

93.® 

92.94 
93.01 
93.01 
9X01 

91.95 
91.99 

92.90 
92.97 

92.91 
9XM 
7X91 
92.® 
0.0 
0.0 
0.0 


0.® 

91® 

9X01 

0 .® 

92.94 

0.0 

0.® 

92.99 

92.91 

91.97 

0.95 

0.0 

0.0 

0.0 

0® 

0 .® 

0.77 

0.11 

92.77 


Open 
Chg Interest 
.... 20,774 
.... 4® J29 
... 4*452 

127 


9X0 
0.0 
0.0 
0.97 
0.® 
0.0 
0.0 
0.0 
0.0 
0.® 
0.77 
9X01 
9X77 
0.74 
0.0 
0.0 
0.45 
0.42 
91M 
91.57 
0.53 
0.0 
0 .® 
0 4$ 
0.41 
0.0 
0.0 
0.0 
0.0 
0 .® 
0.10 
0J1 
0.10 • 


7.01 

7.® 

7.® 

7.0 

7.® 

7.05 

7.12 

7.® 

7.12 

7.14 

7.23 
7.19 
7-23 

7.24 
7J4 
7J1 
71$ 
7.31 
7.44 
7.43 
747 
7.0 
7.0 
7JS 
7.59 
7.42 
7.70 
7.47 
7.® 
7.74 
7.92 
7.79 
7.92 i 


414*4® 

27X9® 
217JS 
M2JS4 
I4A1® 
100,990 
90.340 

5*22 

7X9® 


47.1® 

37,920 

3X071 

34.042 

31,422 

20,074 

21*541 

1X430 

11.245 


7.772 

1910 

4,533 


5,257 

14® 

1459 

4J93 

4,07 

4^25 

1947 

X®0 

1290 

2*307 

1,975 

U14 

1.577 

1*023 


■ 5—i am 


Esf vd 20A2SI; vol Tut'204434; open Int XI30.S3X Vx®5 






F=( ) = 100-/ 


(5.7) 


1 3 0. 25 E&itfcpTftl A F=0. 002 5, 
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5.2 


Mg. 

fisas (j=o^>, 33X!nmMtf)mmmmmffi, 

m^ft 33s^£fij9os$M$g»§g^o &#, 

$W3tSM$H^o inS33S$W$S«g^ l23SM&$a^£»m£MftIE«§£#h 

MaffURsa-^BF^wrais. #^feifcaff]^a**«iiw«!»is*fii, ®mm+mnn$L 

F 0 ,r = S„(14-r) T (5.10) 

^»m*M$ISjpJ4s. ins 


F 0 , T >So(l + r) T (5.11) 

K3i “imnm”, 

• &t= oat, sfij^r-ftife, m%m%s 0 , Fo.-rgmimfi . 

• ft*=TB>N ^a^^S„(l+r) T , #S!JF 0 , To 

ftt=TB*£tfJftF 0 . T , 

t=(F 0 , T /S 0 ) 1/T - 1 (5.12) 

MiS (5.11) j®£, mWM#ft&-|t#Wf>r 0 


£•*»*&*]* f *-f £■#*#« ■*»*]*»- at. 

i&i±$£M, atsjiijititftft^ie.a.tt-*-^. 


Hj«;iitfflxt^rTia'a-iiii»^^a-*^. ins 

F 0 .T<S 0 (l + r) r f<r (5.13) 

s. ft mm a mm m m ^ a m s 

• ft* = 0ftf, aSoWMiSIIMf, WfJ^rftA^tT, FcrSAIf 
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sssis—eas%)xi®ss 
(& 1 =o 

• ikmmmSod+rT), wk an#£gi. #ftiF 0>T , t$vm% 

“ft#” 

Hitt: 




^ 5-2 

**£* 990 , 91 {a 

in*flfH3!*J9l 3eS8WfiS8Sflf. 91 ft# 90 BPflr. M%£tbffymMU&33 

3WnTW^cfJ 91 XfflMf&fflgffi, Hitt. f9J3#ftStflBfj»3e—>M24?cJ0Wfi#9afll. 1st 
33 A/gft3c*iJ-^ 91 ^Ifillgf. Sa^Sai*flJ4 ) li!#0^flJ^f=6.95%, 
$^®^f1J^r=6.04%, 33 HMS 

m%, vmmm r=e. 04%sA?a^^^#iE^*fijiBc# o 

*5-2 


IS*: 33 «f3B4S d = 5. 11%, 

124 xm^mmmsa , ** 3 * 454 = 6 %, 

91 IMMJt|S* 94.20, ^mm%5-8%<, 

fil*: (0 

(io M®mwmmmyi&-! 


@§: (i) 124 HffiffiJBSfftMffrlS! S„ = 100 HA-6 HA(124/360) = 97. 933(HA) 

MftftVt: Fo,r = 100 HA-5. 8 HA(90/360) = 98. 55(HA) 

90 ffeAXfiJWMSlSftft 91 HDiift, Sift# 

F„,t = 100 HA~5. 8 HA(91/360) = 98. 53(HA) 

r= (F„, t /S„) 3S5/33 - 1 = 0.069 5 6. 95%*A) 

(ii) 33 

33 F=100HA-5. 77(33/360)HA = 99. 471 1(HA) 

r 33 = ( 100 HA/99. 471 1 HA) 3t5/33 - 1 = 0. 060 4 (il#jfj 6. 04%^A) 


##r: B&-£|eI*^J4s f=6. 95%®aT^^fJ$ r=6. 04%, Sift, S>j® gj§^fljfg^l#lEMfeftll, HUS 

124xmmmmffixmtiiMutin', 33 ^jg, 124 am 91 a»m»s«, 


^3c^#p^pg®0^, Mmxn, MstrMfis, 
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5.3 sW: mmmn 


myt^iu&issk. ^marm-. 

• VtiS. l ooo 7JMtu&) 91 AUteltaBfi, l 

t2Ao WfJ^±?h Wtff-HPIfflio £i£#tif8JT. #rT^ 

a&£#itg@#3S«#3#£gN 

• Me'MjgMiiJ l ooo^HA, ®BtM&W90 5cJS3WB:}Wlljn#l9:. 

$ aaa^a^wssfift^iKn*'!?. &&#ifi5rF, 

• &#m&3^n)3£ift1ft1M.i ooo 73mitMG 8 %&&&&&, M>i> 

£WJnM&#, £&#tf#rF> #nm® 

ft’ M. ^tSfflEieja.. «ffHSiS:##S|#3 0 w 

, a#-*, (5.9) 

##’ *P|I Ar,=Ar 2 =z%, iPAiiMil#* Af iz =z%, WMft*, 

M4 n is a, —&&## 

is hi&sj ioo^#, nmmm±, ja® 5-2 

'pemmib, isama^# mjs^2^m 

fern®, ma, 

*M!j£ 2^MWaOT«WffltfiJ4s0f^5fEWffl5fe. 

WSlliMMT^, XN»f*M*fc*nT: 


if. fast 

{0*fi^^j4s±?h. fifeiHi#f f r«aa«s®Ma^si^itft#?tf'. Attar 

$P: 
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«r£5S^JxU® 



m#&^tvs 0 =2 oo jjMxmssmmm, 

. “*«r 


n,(“*«ii”) 


TVSq 

z 


2 OOP 000 Mtc 

l ooo ooo 


2(#££f) 


(5. 14) 


®*J»lS^Wiiitt[JiFVFo = 98 000 Htc( = *F„=1 000 000(98/100)). SP^fgJ#. 


\ t TVSo 2 OOO 000 3^7C o n a r o /A A. ij. n 

N(( (U-p- ) = r;m ' = ' ^ n =2.04 (2tft'S-«g) 


FVF 0 980 000 Htu 


ii M I" ^ tfc ^ tt ffi # S!J If IF! W ^ ^ 


(5. 15) 


«££$*!&#$j 

*pbj£i«]js, M4,g 15 0 , -sk## 

15 g$#ioo^#, hm®#&±., tiT&ttu 

&«!«#&, MM 4 > 2 ^nism 3 <fi^r 




%rm, mftvt# Fw±ft» 

i&ffiffij&JSL, 3 r W&M (JKjff) OT / 

&#«<nie^rw4#si^5—3ap#w^M„ 


* 5-3 



EP$fJ4? 


${f> 

4f 15 0 (4-^) 

r„ = 10% 

/o=10. 5% 

F 0 = 100 —/ 0 = 89. 5 


Sf 15 0 (*W£gjfc) 

n=8% 

/i=8. 5% 

F 2 = 100 — /, =91. 5 





N,C1Sj$.”) 


TVSp 

FVF„ 


1 000 000 jg# 

500 000 ^#X0. 895 


= 2. 33 


W2®&m 


(5. 16) 


6^ 15 0^*§H£qT#r3£: tONfW#lfr£#rpT&&ffi&2%(10%-8%), 

h®fiJ/ 2 -/,= 2 %(=io. 5 %- 8 . 5%) 0 

100 



ft'k&Ul&.nT AF=200 ^MBt. Jfcilfc, 


•$& = (). 02(1/4)(1 000 000 £#) = 5 000 £# 
&Jfc1tf1r*&WA*]=2X(200 *ij£) X12. 50 &# = 5 000 


ift4^15 0 asf«#rai, r,=10%W5pJ^!ft®f, BM 

(4M*0) m\£^&nmbMikiM.&*h (£&JI* 5 ooo3i#W®£) 3?/h. 

(&«) SWH:* 


±iBW^S^«SITJd(51JiSs 

. », jp*2^BWBP»n*«.ft^i^ji8w«fiff*3F!i^, jb 

S£WM£W, Hit 

n,= ~(f^) a (5 - 17) 

MHtA, ^fnBIliUd-#Wtl3i^WS^SMffr^SW$§!l'&^!tfflffi^#t&F WMW 

^tfcaffiaia. m, 

«±, (5.17) H 


AS/S = — D s Ay s 
AF/F= —DjAyt 

&M, Ay, Ay, gut®# 

o _ AS/S _ DsAy» 

Pb AF/F D,Ay, 

\7 ( TVSp \ D s Ay s 

f v FVF 0 / D f Ay f 


(5. 18a) 
(5. 18b) 


(5. 19) 


(5.20) 



-in£ffi £ §Jx!M@S 

<bj§, fw. spAy s =Ay f , a# ( 5.20 


N, = -( 


TVSo D, 
FVFo D, 


(5. 21) 


/«, IPA D a H *=1 *,, t 3 Bj 

WAT, ^2 o 

£X*f# 


&-&&%2+njs& loo;ff£tMft&T6£#!&ij£f&CD, M#Ig;£ISJ&W2>Mrt, #3 J| 

FVS„=1 000 000 ^#, 

HFVF o = 500 000 6MM CD ^ D s =0.5, 3 R D f = 0. 25. X* JMI ¥ ft & 

N,=4f8-^ 0 M, 

!0##H#$P Ay s m Ay, ^I'bJW^^o 0MP, ftlJH A;y s =0. 7 Ay,, MM, f 

N,=4(0.7)=2.8=3&£gl„ 


limit 


sfc# «$sfcffiBiR» 0rM^M3P#, ffJfflJtB&$a 

lltllrf4l,§I^o fUnift$J AM A£X*J-?*&<], $P® 5-3 0f/A, M£5M, x 

^^WW^-ASSia*8^^i|feSiJ ioo^Htc, SSJ 

CJSL® 5—3) 0 WMMAWFI#, i&f&BgjgsifgA 8 ^ W 

fit, flr&W&AfiSAJflJBH 

{BMS&)tftylftB*|0]&, BP 5 FJ M 8 n 0 &Ji 

-axxw, e a 


3^M 


6 4-M 


5M 


8 M 9M 




12 M 


m 


>te®J 9 M 3£S!l 

ioo Jim*, ‘s.mmmm^n 


80 5-3 HJBJIBJeJHHftJIlftSfTXW 
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m b$» ±^9 

/PMMIA looMM&iM, 

F„ = 100—(1/4)000 —Q,) =97. 30 

FVF„ = (1 000 000 MM)(F o /100)=973 000(MM) 

BPA^ = A^ f , 


Qt = 89. 2, 


(5. 22) 


(5. 23) 


N,= 


TVSo D a _ 1 000 000 Htc / 0.5 \ ,^a.^ 

FVF 0 D f 973 000 #tg U. 25/ 2-05 (2 Wp.^> 


(5. 24) 


M5—4#r^, 5M<ftPj8MM6M»§gp»^JMTI^, 

M#AMKtl#PJ 3-1=9. 6%ftji|Jt&$, mvFJi > = n%^iBr^$„ fH 


5—4 


SSBS««fSM$X5t4!4< 



5)1 

8)1 

S4fc 


SE®r):^ (5)1) 


y 0 (600 J-) = ll% 
jyi (600 ) = 9. 6% 

-1.4% 


Q f 


Qf,o =89. 2 
Qfo “ 90. 3 
1. 10(110 


(45 loo Htu) 


97. 3 


97. 58 


0. 28 


100 




973 000 ^Itu 
975 750 H7U 
2 750 ^tc(^^^^j) 


D, =0. 5* D f = 0.25 

*5xt#M#«S: 100 ^Htd 




= (FVF 1 -FVFo)N f = «[(F I /100)-(F 0 /100)]JV, 

= (975 750 MM 973 000 MM)2 = 1 000 000 MM(0. 975 75-0. 973)2 = 5 500(MM) 

(AQ=0.01 A 1 A£*m, MHfr-ftM 25 MM): 

110 AS'J^X25 MMX2 = 5 500 (MM) 

#jlfc 5 500 MMftftMW jy,=9. 6%$‘fcM$#:M6'M. 

5 500 MM[l + (0. 096/2)3 = 5 764(MM) 

H/l M^3$A.• (> = 11%, >-,=9.6%) 

1 000 000 MM[0. 11 —0. 096](l/2) = 7 OOO(MM) 

#$ik: 

7 000 MM —5 764 MM = 1 236 (MM) 

7 000 MM, M'FH l 236 J$M„ S—'MrtXt 
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I 

soo^tu, 5 764 

H7C, %'A, 

% n ftJ » (#• *J > = y, + 1 ooo 6 ^)^ X 2 = 0. 096+0. 011 5 = 0.107 5 (10.75%) 

10. n*AWM-l&±^ TfcafTtfi+ttf WftJ¥ 9. 6% , 9 n 

&&iMm&mn.i%, apdoo/97.3-D4. xtj*siifittftfnif 

a. 

• mm {u&, 

*T*t=0Bt, 8P«65SNfci£&:t&®, £*=o 

6^M, 4&MI6&SIJWS®. 

5.4 

mMBvimmm mm*## 

*N+#to«5ife£M. 4 

nxw. 

• «ftA (]$#®tM*|) M^f IMtc^SteM* 11%W®», |W]EttW l {Z.HtoWST 

• BitSf 180 ^ LIBOR 1 ^H7c6<I^|fc, 90 ^ LIBOR ft 

i.ifcH7nto#Sfc. 

• -^Kl^5^ws^#gjfij$wiooo^^7u^fti:, 3 ««-#:. 

• 90^$|#LIBOR6mt, 

io%miu. mat5:&tom&8't'fflmn&m, #*£%iiL£j£. 
S^#jS±&ffr»^3|£Wiqs. n%, «ffAa®ri6 

£*#i%W*!lg, 1%. SP4i8?T>lfF#^ffl. fg^B 

{EMilki&ffitf l ooo ^H5u( = i. l fcHic-i -EJItg) W# 

3trM##3&ftto Hjifc, 180 90 ^#J#j LIBOR 

^o 

MMMJaL, HiH7C#ai(W^flxt^J45M±^«<Rtt. MtJs, 

%MffiM5®if AM, SftMtftfcfiMjpJJi.. *T*Ti¥M 
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m 5 m 

@lit: 




9o^$fij$±?f-, 

m%®Mm7tmmm'nztw 

sna, 1 ooo^it/cfti^ 

30 — r^flj^, BP 6 /! — #;, 7/§ — & 0 90 

libor fij$, si 8^ it, 3 nHnfjffl 9 /§ si an w ai # a fr xt #. gfrw 

LIBOR fij^ Lo * 10% , LIBOR W fH »§ $#)•*&£ S 5—4 . 


lit-^r 


Lo 


U 


Li 

T“ 


* 




6H 7H 8 Jf 9H 


«0 


Fo(9H) =97. 56 


5—4 tfcjfl||7c8iiS*f/iti 


afrMSS«=ow, , &#& em&ms 1 

fflfJ4MBU6 io%w^fjo mm libor wit seo mat, 

JiUSSittLo (30/360) %„ 6 7 J! 10%, 




>+<>•“(1) 


- 1365/30 


-1 



12 . 17 

— 1 — 0. 106 2 


(5.25) 


#3^5—5#f/K, LIBOR Mffiffr (#■*!!) L; = [1 +L,- (30/360)H 365/3 ° — 1 0 & 

* = 0*N 


IMM 0 =90. 24, 


F 0 =97. 56 


<4=9. 76% 

f -( 100 

/o V 97. 56 


) 


365/90 


-1 = 10. 54% 
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till-giffl^JxlPS 


*5—5 

"1SSL t= 0, 1, 2 BtW LIBOR IMM*g$C 

t= 0 (5/3) _ t= 1 (6 M ) 

BPWMfil L 0 = 10.00% L, =10. 50% 


BP9!#?J 


mm 


L 0 = 10. 00% 

yt> = 10. 62% 

LIBOR Wit 0 
<4=9. 76% 


>>,=11.08% 


= £P^»/360 


d a =10. 00% 

IMM, =90. 00 


t= 2 (7 M ) 

U = 11 . 00 % 

> 2 = 11. 63% 

<4 = 10. 40% 
IMM, =89. 60 


F 2 =97. 4 
/ 2 = 11. 28 


IMMo = 90. 24 IMM, = 90. 00 IMM 2 = 89. 60 

IMMo - IMM, = -24 I'MBtiM. IMM, - IMM* = -40 
IMM j§»M3Bj0f0Ht = 25 UtE 

F„=97. 56 F, = 97.50 F 2 =97. 4 

* /„ = 10. 54% /, =10.81% / 2 = 11. 28% 

F„-F, = - 0.06 F, —F 2 = —0. 10 

FJi^ 100 1 000 000 

*5^, 1 OOO^HtE. St 1 90^LIBORftJ^W3^|9Wfg«:a ; ft5! ; t!t, 

<=0 (5 M ) W: 

L„ = 10% FVF 0 = z(F 0 /100) = 975 600 Htu 

TVSq D,/ (! + /„) \ / (1/12) \ 10 000 000 Hjc (1.105 4) 

' FVFo D, V (l + 3>o)/ V (1/4) / 975 600 Htu (1.106 2) S ’ 41 

(gpMittij^i^s) mmmmiiLi&Mtott 1 ooo^nTEjSfr^#,, 

N, = -6.8 (f#£7»»i®£4<j) 

t=l (6£) Bt: 


N,* = 


(1/4) 


975 600 Htu (1.106 2) 


= — 3. 41 


= 10 1 + 0. lo(^) =10 083 333 (Htc) 


ltlg^±WlKttJ = 4z(F,-F„)/100 = 4X600 = 2 400 (Ht£) 

m =4X(IMM,-IMM 0 )X25||7c = 4X24t-^JS{SX25||7E = 2 400 (Htc) 

: 10 083 333 H7C-2400H7C = 10 080 933 (Htc) 

m Li =10. 5 %wfj$atT«*o 

t =2 (7J!) ftf : 


gPS 9 Xi»:»^ = 10 080 933 JItc 1 + 0 . 105 =10 169 141 (Htu) 

; fcS 9 ^'±WafJ = 3 z(F, — F 2 )/100 = 3 X 1 000 = 3 000 (Ht£) 

= 3 X (IMM, — IMM 2 )X 25 H>n = 3 X 40 +^!|SX 25 Htc 
10 169 141 H^c -3000 Htc = 10 166 141 (UtE) 

1=3 (8£) W: 

BP$^:im3S = 10 166 141 Htu 1 F 0. ll(H) =10 259 330 ( * jt) 


= 3 000(#t£) 
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OOO^HtC, 3 -tfi Jsm& lo 259 330 MtCo 

10 . 62 %wt|c¥±. io.78%{zttMKtai6^m^A. 

fr»N+, 3B4 3 +H Wifi: *#11/ 

[(1 + 0. 10/12X1 + 0. 105/12X1+0. 11/12)] 4 —1 = 11. 02% 

10. 62%fttB 40 +SSI/'So 


libor mm, mm 

W't'nmm-fc, hii tD.= 


u> ioo^^ t£ 0 *5^ i a, 9 90 

1/12, 90 ^ftMft#£g| D, = l/4, Xt-#C3pJMISafT5ftM«J9f 




TVSp D. (l+/o) / 

f FVFo D f (1+ 3» 0 ) \ 


io ooo ooo #tg\ /1/12\ / 1.105 4 


975 000 #7C 


ejGW l/lZ W 1 
7C A 1/4 Ml. 


106 21 


) = —3. 41 ({££«]) 


(5. 26) 


&M, FVFo = (F o /100) 100 ITii7ix H, —#:ll 6 ^ ffr 1 000 If 

Hfc, £-#:Ji7 Jlftl OOO^HtC, *£!*, =-6. 8 (BP^S7^Sg^^j) 0 £5/| 1 0, fi 

HHff#30^£#aefciW> iP^efU 0ft*M5ttrW#*3i 


, — r ^oi 

IOOOOOOOUtU 1+0.10 — =10 081 533 (H55) 

odO 


(5. 27) 


5 6^^|6J, BP ft Iff $ ft LIBOR 10%^-^pJ 10. 5%, tfeftfl IMM 

ffi*»ittT24>hftS« > AWft^ft^#&Wffri[$5ftT 600 il7C ( = 24X25 iHfn) „ |Wl#it 
S, F 0 = 97. 56 Hfc$Ij 97. 50 Hfc, 975 600-975 000 = 

600 nfco sjifijfflifiiswFvs,= 

10 081 533^tc, >«/, Mil Nf* , Sift, £/=i (6f!#) 01, n 

ffj*®4^ftjff^, aiij* 


£ft#±ttft*|(6 H#)=4(IMM„-IMM 1 )25 (5.28a) 

= 4*[(F 0 -F,)/100] = 4(600 ^ft)=2 400(Htg) 

&#nTW!WFXt^a»«^S!ll0 083 333 HtC-2400 ||7C = 10 080 333 Ht£„ 7JJ®, LIBOR 
SftitiPO.5%, SI 11%, IMM igftflHIJ 40 >h*ai£, {fttlft^^ftM. F. =97. 50 
F 2 =97.40 ^fn, ft^W3{&ft®^ftfif!l: 

&ftjfr±tt**!](7 ft ^)=3(IMM 1 -IMM i )25 + (5. 28b) 

= 3z[(F 1 -F 2 )/100] = 3(l 000 Hx)=3 000(^1 + ) 

¥\7 ft®, 11%ft LIBOR5pJ4tft^TSB-»:Wa* 
JAW&^T 8 IHfrftXtfl'fi^lfc®;*/ 10 259 330 H/£ o i£— 

10.78%, Hit « = 0 Btt&^ft 10. 62%^tb 16 +a^.^ 0 ftlJU^lriaif/dH, 
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3 &m3Lttio%, io.s^w n%w libor *j*, sa«i (M 

fij) 11.02%, fcfcS^MlO. 62%^$ 40^*^. 

g&, wwii^- libor mn 

iha<n*f±^aea^-#ffif#w$'ffc. 3 n $®:#Hit7u libor mm 

M^IRIOO ^Ht£, AU^ 1 0?fM^5^B?f|BI„ l^»Sj3^^«|3pJJi.i#JiB»W. $M 

“§tM” 5*Prt 

w«^3^, 6 ^, 9 am™ oo^dd m%&$} (ip 

D.=D f ). a#, <S5«fcnnu«F?ij^«(3eftii#»i!e^#«i#<frff»#w»9»#ij^± (bp /„, 

/«, •■•). “#s&—a^sar.) m, * ; fbi38b«@«i 

*«&**. 19 ( = 4X5-1) 

3 i$ $ mm® ji (jB®»#wsj!9jpjw»/»). 

nmmi u mmt&nb” ^s^riait? M-'Mij^BA^isw 

, win/i.,*., /«.«, -itirar, Msjni0$j£wig$£w 

«iin/ I2 , / 23 &M$* t£*fc)i (S#§) fiJ^ffi^SW^TOtto MSJ$0 
«i£WisJBfiJ4sa#$. iB4S8:@f{fr#H&a#$, MM 0 $ti&ify—&M'%'k 

tmm^m u. imfe %-&3 8 10m, 90 A$wsp$WM#it;iin, 

smmiwnm* 01ft, it®iiaw<£fflM^gj$0W9m “§tM” jsm#w*w&& 0 

^^5.1 Metallgesellschaft W$tfR?S3frl?$l, Willi 




Metallgesellschaft 


$17$. $ M ?k & MGRM -& 5J # W > 1$, M Metallgesellschaft -&■ f?] 

*#&*)*, £ 1993 mm 1994 4H, i4-X*J+«f*l##*itl4 13 ftHA, 

(in*!*, ft JB j» afr # * j*), % 

RjfcfJlO#, 4&*;;££. MGRM #JS®£ ft ft ###;**, it#t 

X****#ttft#l#-fc;Jfc###jS. BA, tlti±ft#lti«Mif*»txi-*^'t* J fT (##) xj- 

i+ (th ft A % H 7*, M % H 2 -f ft & ft « A 1& 3fe Jf ft $ # #, 14 # # & & i<7 $ & £ # * ^ 


NYMEX £#) 0 

fa*, MGRM^i4^^»t^^^frxi^, it#-*,'*t* 

(it M & FJiig %%■${'$#! xt $) „ % 1993 49^1, MGRM tB T 8 000 -fifa 
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fg5# 

6^5* * , 90 AM//**. 

3l#ttfcS„ *i±7£«=l *MHmfc»$t##F <,> , &-##X&i±7 F <2) , F <3> , -, 

#UfHRi£ MGRM£ t = 0 HU F <3) ^##»S T -% 3 ^ » ft #1 # 4 # . 2 
^)\}S, gp t = 2 HU & * J0 # * ft 3 &gj*3f 

1 MGRM£t=2 F (3, ft##£A-# “«” 3 ft M M t « ifttf* % ^3+ . fc 

£> «£#, F (1, a = 2)>F (3) G = 2), K F a> $#;&£#l£$$f 

^«7, 1^ 0i W F (3, WMIA--tSllf^^, &## 3 >M:ttT»rei&#*#>lfc£. fill 
J1» MGRMMiE* 1993 ^ 11 ^ ££&M# 

ft. 

1993 #&, i iTH. SJt, MGRMglB 

£0^40##. &#74X±tt*!l8 (&-$#<] If #?'J 5 $-%. 10 #eij&t^fiE||#^Jibt| & 

£P*i: MGRM 4fc#!| 

H^***^^# B «J: + '14. 

<1*, “ BP M ” (1993 #^9^^x), #& 

/**>. 0*’ # / A v ^##f^$$:t'£-i^'£r, 1994 #■ 1 fl , Metallgesellschaft 

0#fJi+#«frM/ 12 ftH7G&4r, 6>MJ&, j*#J:fh £ft^MGRM* 

+J@#> teA, ifctt***^;*^*?*#*. 


5.5 mmm%mmm® 

& *=i mmmmi&mis: “®.%.7 n )kt =m *=2 ttragww. ft&M&gwisiig 1 

¥o £*=2®, ®H*l00H7n o ftt=iBt 

£Wtow#£-gim *=2 iooi;cwiii®«ai^w^, *=o h^m^m 

FImT %%J lOOUTU^teaift: 

IT- 100 

F (1+/ 12 ) (5 - 29) 
&M> fu^sWi.'ktfli&MM^', 

(5.29) i£Bfl, t = 2 B4$# 100 Htc, fti=0B4, jfcWt^fflL^r-tS. *=1 ftfTt 
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SSEfifl^JxU© 


mm, ®ffif^, s*=o 

mb i ¥$w&$sm±-^ i ^fsmmv. 1 ^itaMMaii^M^iftsm 
n, i«^f«f=om-t2^iwiai»ai. $na5~5#r*W2^$&MiH]±, 


tea 2 ^sufi 

100 #7C 


m, *fe*I^SS i=0 m^-A' 2 4EMM 

u s htcwi? 2 
ffifil % ioo jlSWH 


lil F/(l + n)MtfH& 
*« l 


ft Fi Itc 


tasn^^i 
M M M 88 B® « 
®{S ioo Htc 


5FA®88B^88f!f 

(^A«l£**o) 


1 ^88 


tea f htc 


ffl 5 —5 


M*I£A: t = 0B*. « SJtTCtfltftf&f&^iHI* 100 H 
nmR^B: t = OB*, 

(1) iI®fi*F«)l¥iif. 

(2) «=2 HrftBWSl 
0M&* F. 

SJ#itt* F » 1 


7U^}2^m 


(ffifil) ioo HtC, <=10tW3clr!l 


(5. 31) 


l^MISIBt«» = 7 T f^ (5.30) 

V i ~r T\ ) 

& m it # m s fj $ nj w ^ a % 

(l + r 2 ) 2 = (l + r 1 )(l+/ 12 ) (5.31) 

^ 5 - 6 B^sa^So 3«=mt, i^^wa^sijsg, 
futc, {§.m.mTm&M%£&}o Hitts*=i b^ssm^*, s*=2b*-, 
UMyMMmffimm, &ms.& b mn7 ioo a, 41=2 

BiNfeSIJB. #t£$Et# loo Htc, Hitt, 3iM y hSWM'^AWBSf=2(Bf^WitWSE^^Aioo 

Ht 6, Hitt, —#^Z^S i = 0 S i = 0 0>f 1 F/Cl + r,), M 2 

s, HjJt^s 


(1 + n) 


=s 


(5. 32) 
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Ft* n> 


*5—6 







0 = 0 ) 

A: 100Ht£WB«. 

B: 1 FSSli. 


t=wt, 

BiffiHi* loo Htc ft i¥lli. 


t =0 


-s 

-F 

(1 + r,) 


SS&t; 


*=1 


t= 2 


100 



F 


-F 


100 



m. «=ow, 2^i«mnigi^M 

q 100 100 

(l + r 2 ) 2 (l + nXl+Zu) 

(5.33) ft A (5.32), StBrtJl^PJ 

P 100 

(l+/i 2 ) 


(5. 33) 


(5. 34) 


±&«ffl#0N&Ffi£^**IJM o & Sft * 8* # & 5C 

(5.34) (5.34) 

Wit: 


F-100(l-/ 12 ) (5.35) 

jSm, mimm i/d+/i 2 )=i-/i 2 a#—(jtjp 3 j5iw^®it). /»*8i# 

(S») (#^±, nM 

5.6 vtm&m 


o toS8#-£grw£&ft4fcss#3H * 2 

3^igw®(#H^7cSg^) 0 

w 1/3. 


-ft J. £ ft ft ^ £ft i'} $■ & ft ft % 4*. & £.lift.„ 


Tffiftfn^s#5!l, £n II i& ^ ^ ft ^ ;S ft 1 ft $ ft i$, 

ft^ft (/im) am®, 
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F=100-/ 12 *«100-(^r 2 --+- 1 ) (5.36) 

V H2 1 12 ' 

mmm%mmmm5-7, *Mie, 

M3HM#m, mvxt n = 3/i2^ji@j£ift 0 u (M5-7s&3?t 
PJrm), ts 3 F/ 3 r, = t!A lz = 6/3 = 2 m 3 F/ 3 r 2 = 9/3 = -3„ 

{+ 2 ,- 3 }, &Mm, m “Sffi” mmmMi%, 2 , &n 

1 %, $#W«P£fft3o #1^ AF$£$ 

* + 2-3=-l 0 


* 5—7 $§83*!)$ r, a!c-KS0fiJ$ r 2 M 100 F ftjgnft 



r, (M«) 

r 2 (K») 

An — An 

M\HJi 

+ 1/3 

-4/3 

-1 


+ 1 

-2 

-1 

6+^S 

+ 2 

-3 

-1 

9+^)5 

+ 3 

-4 

-1 


(JaL^5-7) 0 

^tt^W 3 F ; ff±?f^ji y h#^^3*?^fj* : 4W^^^ = -i + i=o 0 Silt, 

$5ft. », 




»»&£. (^ 3^saif): 

• 6>MJ|l!#£giW£*. 

3 ^, enm9nMzmmmmxt), 

£Sk -fMIftfe&zb. {+1, -2}, 6 

% {-2, +3} „ ^5—8 JIJtflTffrMSr'tW^lftll*. 


* 5—8 


bp m m m n $ a *r « m vt n £ a w * « 



3+J! 

6+£ 

9+^ 


+ 1 

-2 

0 

+6+£»»#»£* 

0 

-2 

+ 3 

= ffrS6*-+ttJ**» 

+ 1 

-4 

+3 


A/"9 >Ar 6 >Ar 3 ^£iiL Ar 9 —Ar 6 ^Ar 6 —Ar 3 
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M^HtMiXX ft = + lAr 3 -4Ar 6 +3Ar 9 

= 3 ( Ar 9 — Ar 6 ) — ( Ar 6 — Ar 3 ) >0 

ti^^«)AF>0 o (in&ArlPJift 


*»*.#+ ft#*##* £*#«*!. 


£ 5-9 iA^ 5-9 +nriajj? 


*5-9 (91&SK) 


«* 



vtmgx 


0r*r»0t2*±2f- 

— 

+ 

0 1 

0 

W«»*:iS*T* 

+ 

— 

0 

0 

«tiS4sitt«aE»H§6 

! + *£“ 

+ ® — 

4- 

i 

— 


~h iSc 

-fifi— 


1 + 


5.7 



**0f tti-fc W ±5 ftMW HI T/L&: 


#^3 flW*tt»ff-££j, M«ffi^, F=ioo—/, 

^JRffr. 


imr^im, (WniA&firMi? 


* «=o hj, *=i pj «=2 M^maffiBi^MSffin* /„. 

-#«.&> (Mffj) nrnmMifi 

mm&m m. 

.its ami* (^M^nfli^Miikiisg) ttntimvtfaTm, nnum&mmfamftmft 
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ailB»MW»«*, &4n^(2ltf-)tttlM4ttiSJII!ft*, W 

Mi£V}m-^%R>mmmt&£, !«&¥#>#. 

Hitfcft F=M /d + f u yu , &mM/w£#»i:gfMfJ8!0(t= 

hz =90/365) 0 

mmvi* 


1 . 

(a) 3Eft;t 1 ft 1 0 , ##Mft 2 ft* ft 1 000 ^Ht£, 

±, Mft5+ft 0 

(b) aft £ lft 10 , iK^Hg 170 ^jftPJ$ 0 ft,ft#i§ 2^M)n 

fa FJt M # W M 4 Iff »& ft ft # ft Jxll& ? 

2. aft^ift 1 0, 2 aftift, soo ft-^, fiJSJSSft180 

ftMjftik^^+ioo t , 

3. Ifl^&ftT^JffST, 

(a) Bitsoft 30 

(b) #if$!jft 2+ftjgffti; o 

(o Mftffft—#ag—i;#ftspjw0o 

4. HS®mfI^^6<JIMMffi^^|5[^Q=90.00 Mffltmm 4 = 10%). 30 5UgJft#£ 

PjPJfflo aft— d=\o%$) 120 

ftft? r=io. 3%, ftftff-^^W#^ij#i^? 

5. 1 ft 20 0 , — 100 Mttft 9 650 000 H 

7U, 180 XSM 6 ft 25 0PJS8. 9 ft {5m^Hli7£$M imm JgfSeft 92. 00 (as, Remit jean 

6. ft 11 ft 10 0, 12ft 28 0 (+48 50 94.00 

(IMM #ffi() „ 12 ft 28 0 9%, 3 ft 29 0 Pj$| $j SJ$# 
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7% 0 juui i 0i3i3 29 hwi39^ 0 

7 . 9 m&mm&m. s«if6 

^n ioo ^Htg 90 imm 

mm 5.i motmmmmm 

m-. 

TVSo=B„(S„/100) = * t = 0 Bjf^Wj»»*7fj{S.<I(Jl7C) 

F=mMmmm%MMi$: ‘W’ (&*, *£imm«*) 

u wsr 

fvf 0 =— 

ia% Mz, up*# *= 00 * 20 , 


FVF„ = Fo 2 


(A5.1) 


JAJg 3^oT», 

N=^B 
N < FVF„ 


(A5. 2) 


A = 


^(AS/S.AF/F) 




AF/F 




£ffl£&*5PJ, fWPfc: 


AS/S 0 D s Ay a (A5.3a) 

AF/F 0 = -D,Ay { (A5.3b) 

®K). A >. (**&«). s 

jtfc: 
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ff l f/f — D 2 ( <ri yi 
°&s/s,af/f — D s Dj Ay s Ayi 

*E£)j£(A 5. 4a)flKA5. 4b)ftA(A5. 2), 
x, _/TVS 0 \ (D s \ ( a{ Ay ,, Ayi ) \ 

N, ~VFVFA W [ A (Ay,) > 

mmmmfttt' mmmm^ (as.5) 

A 3)5 = a 0 -f- /? y Ayt + £ 


(A5. 4a) 
(A5. 4b) 

(A5. 5) 

(A5. 6) 


&S, A=ff(Ay,.Aj» l )/o 2 <A3»f). Slifc/9 P = (D s /D f )ft: 


N, = ( 


TVS,, 

FVF„ 


Ds 
-D { 


(ft) 


TVS 0 

FVF„ 


[ffiXt 8*5640 


(A5. 7) 




N, = ( 


TVS 


FVF 


0 


D 

D 


(A5. 8) 


Toevs ffl Jacob (1986) T W= ^ Xt ^ tfc 4SW ^ SB . 

N, = TVS 0 /z m N f = (TVSo/FVFo)^;HlW» Toevs ft Jacob £H*^A 




&5$(A5. 3a)fq^(A5. 3b)$fet-f»jlrt, 

AS/S 0 = —D.Ay./d+y,) (A5. 9a) 


A F/F 0 — DfAyi /(1 +^ ( ) 


(A5. 9b) 


#R, ^-S;(A5. 8)$A 


N f =( 


TVS 0 


D.U + y,) 




fvf„/LA(i+^ s ) 


FVF 


(A5.10) 




, &3t>®iPT-Zi, ifcSEJiift, “$f&0^” CF*ifiN f « 




I £l3IIi§-SSSB^IXlPSgJI 


, = O 0^jl£Mi£*B|WL SJIiJSl F W 1 f = 0 F/(l+r,), 2 



F 

(l + n) 


(A5. 14) 


ajt*i=oa^, i!iffi&£(A5.i3)»(A5.3)iftisKA*#g 

F = TTXTT (A5. 15) 

UTJ12 / 

«ffrTO#fft&j£(A5.15)toiS$, BP 


F= 100(1 —/i 2 ) 


(A5. 16) 


JBftffrttfli £/8£t!r*n&ggf'J 


t=o nan 

amt-ata iMMjgMt. mas-ij^, 

mscm&mm, 122212 &M 122 - 

32=212-122=90aafitt32 h 5 e j*r w si» h mm <« 

£^3tfiJ 90^WfiJ53Sfllf): 

t = o B 4 , w BP^J^ : 


I- 

o 


TO,122 


FO. 3 ^ 

ZZ^. 


32 


F0.2I2 


90^ 


m 


90^ 


—I 

212 






TO, 32 


ik 


/l22. 


212 


122 


0 


32 


122 


212 




■ A5—l 4lWMfg*ft#iamfg* 


^0,32 0. 09 ^0,122 —0.10 ^0,212—0.12 

io,32 = 32/365 ^ 0,122 = 122/365 £ 0,212 =212/365 

r*=ina+r)*iB, bp : 

r 0 c , 32 = 0 . 086 2 rS , 122 =0. 095 3 r $, 212 =0. 113 3 

(H“ r o.32 ) 32/365 ( 1 + /32,i22 ) 90/365 = (l + r 0 , 212) 122/365 (A5. 17a) 
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( H“^0, 12 2 ) 122/365 ( l+/i22,2i2 ) 90/365 = (1 +r 0 ,212 ) 


90/365 _ 


212/365 


(A5. 17b) 


f 32 , 122 — 0- 10 3 6 ffl f 122,212 — 0. 14 7 7 

am*si. 

f c =ina+fnin&^ bp 

/kl22 =0. 098 6 m /S22.212 =0. 137 8 

mat , &&&#%* 


loo Htc 

( 1 +/ 32.122 ) 907365 


F 32 ,U2 = „ , r ^<,o/3»5 =97. 60 #176 ($ 100 «^#7C) 


122,212 


loo Ht6 

( H” f122,212 ) 9 


90/365 


= 96. 66 HtC ($ 100 /gj^HTC) 




32,122 


= I00e 32.122 (9°/365> 


(A5. 18a) 


(A5. 18b) 


(A5. 19a) 


122,212 


= 100e ^122,212 ^9^/365) 


F=100-«/,(^r) n Qf = 100 —(if 


Hitk 


<3? f (32,122) = 9. 603 
Q f (32,122) = 90. 396 


(i f (122,212) = 13. 358 
Q,(122,212) =86. 641 


(A5. 19b) 


(A5. 20) 


tllgo 09#. F 32ll22 , aaSA (^^5f±i) —^32 ^fq 212 

ius.ifrto% Fa.rvMmut, 

#±0r&. IMM ffijfciftffr. 3HH& 

msi], ^W2£fr±ifc}0ato£|pj#0r. &£r 0l „, IMM^ 

MtfH+g /»,.»« /m.212, (A5.17) BPr„, 122 *fl 

r °' 212 ° a0]«MTfr#6±a#aW»^ffr#Wi6fbHP»!i|i[iS^i!ll^. 


if =32/365 
t\2 t\ — 90 


t 2 = 122/365 ? 3 =212/365 

^23 t-2~ 90 


#BP^ffJ^ro.,®^iE*r I (£= 1, 2, 3), 
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(A5. 21a) 



sin— 


(l + n)*' a+/i 8 )‘» =(l + r 8 )'» 
(H-r ! )'«a + / M )‘»»=(l+r,) , > 



F 



100 

(l + /i 2 )‘> 2 




100 

( 1+/ 23 )‘ 23 


MM, #^(A5.21a)£j(A5.21c)M$, 


(A5. 21b) 


( A5. 21c) 


£1 rf + 1 j 2 f\z — ^2 r 2 

(A5. 22a) 

^2 r 2 H“ ^23 /23 = ^3 r t 

(A5. 22b) 

F n = lOOe^-^'iz 1 F 23 = lOOe'^W 

(A5. 22c) 


fuMmwR fu&mnMm, 


F 


12 — 


100 

a+futu) 


100 

(l+/l 2 )'>2 


= 100e~ f ' 2 '> 2 


(A5. 23) 


(»«) VARlMMm fcQ. vm, ^JB3£«JBl!fWi|fcffi^*/ 1! = l00-F„. 

B»F„, ^fntgif»tti^^M$^ = (360/90)(100-F 12 )fg IMMffiflcifHft Q, = 100- 
d io 




to®m%m&itimtoWMnwwL&mr ol , r 02 *n r „ 3 §p 

mmmmm cxM-mio u d n m^ 0 tr&, mmmmiumvt® p*,& 

(#:% Cuthbertson and Nitzsche, 2001): 

Po ” = aT^r m <*=*i»** ft*>) cas. 24 ) 

Fo,< = 100[l-d o ,,r ] (A5. 25) 

m, x*r ^ *s #1 s « « # * «, r =mi%nM 0 mi^tsc/360 o bm, * jb & £ < as. 24 )» 

(A5. 25), m\WLFSm%3\: 

P „,32 =99. 247 Po,i 22 =96. 864 P 0 , 2 i 2 =93. 629 
d„, 32 =0.084 7 d o ,m=0. 092 5 rf 0> 212 =0. 108 2 
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(UK gilt futures) feftBK KSBflMiiS (US 

T-bond futures) ^ , & ;}& “ # •& 0 -f“ ” (conversion 


factor), JU|fc (the cheapest to deliver) fa “f# 

(wild card play) 

• it# *-&**«-!&*«■#* If Jit 

(1) e,*#*#^***^*#-^ (@p£3Lst>t); 

( 2 ) 

• jSfftli (futures spread) it,— 

A.#'] )*] $g fltf#ft (market timing) 
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&8HHI- 

ftMAftJgtl-. mm, s=2 ooo TjmytM&fflmffi, 

® 

t, wm&jMg&mR# s MftmtgT&c, {emm^ s mti&, m&Miftto F&£Tm, & 

&#»#Tnri6Wfttll5pJ#i, 

l&. 

(cash and carry) 

MmmM%mmffi%mmaimMi5^, cainm# 3 w $ 

ftttift). S^^ail^3^^#*IE^r|j^±^A-^SIJffl0tfg]* 15.25 
rfrij&±ffi#to0Mfr s F *gj£ 0 

6 . 1 

— MWctiitiU£tfi 9 i%£&&&££.%fir 0 6 —1 (a) i£&T 2000 A 7 % n g 

<£»BtJR» W«ffr. m*hftLmSf#}&Vi J (#J*L “openint”) WfeMTlUn&ffrtolSgfcSljaft 
(CBT), WSMMBfcTCto# (MATIF) fn^SWKTU®# CniHtt “Bunds”, & EUREX &*t 

££>. iiW#«PM«:7c*<fr», (* liffe ft 

(^EESISlSf^SJSf MATIF fflftTcSfS) fnBAa^ (£ 
LIFFE 5:41) o 0 6—1 (b) 2000 A 7)! 27 g ft «^iHI», EfttU 7 ±m &£M3c 

$>% (cbt) (M*$^#) T®^in#aait 

«g*nnsw£-«io 

^e-i (liffe) 

#J&*W7%ftft4Sft£j5C£&ft# (S!Jffl®l'S]^8. 75 AM 13 A)o fi^fgftji, 

7%£m#m±#a#& 0 mm, mmimmmm, t:%&mnam£mist& (mm 

#;ftJtlE#&ft) ft<fr#it0t7—A**. #l^£ftftl&:friiriUft£ft®ft£tfSBSl (‘J&MMte 

£«JH&l*I) (&3eMM£ftM®ifcHi*|) 0 £l^±, H^rnm 

122 


6^ 


“**ttRra*n*#r cctd) 0 ctd 

“$#&07” (CF), 

*6-1 £S*li£i&tt#9!8 (LIFFE) 


#»** 

loo ooo£#£jJCJNt, 7%Il$^JiCMi# 


3 n , 6 £ . 9 43 . 12 ^ 

*«• 

100 

-*«* (0Ht) . 

0.01 (10^#) 


±7n,6 

£#Jfl 


*S£ 

8 .75 13 


2 ooo^WUJ&ftfiE^, 250 ^«Wl/t-^#ffi^: 


£8f**Jt*=iooooo£fc (£X#Ht), m%MUioo%® (ZXVtiM.) 

looft) o.oi (tMn, A92$ftM 92.oi 'MjiJSD, Sift—^ 

MBt io (=o. oi x loo ooo ^^/ioo) „ 


100 ooo -+«£*.#■ 100 £ 

# (**JH*.) #0.01, ii&W tfl---$}■&#} XilL&'btf} frit XltJl 10 

£ 2000 ^ 7M 27 0, 9 n®M%&23 (ffl6-l (a)) (&*) 100 

(££0Mt) F„ = 114. 19, Hjtfc—100 ooo FVF„ = Z 

(F„/100) = 114 190 £®. iin%9 M 12 H®M%£**iMVr 

Mll3. 97, WX&i&Wfc 7 M 27 H , Tfr3®5S#3^E 2000 ^9^M12^|KHfcSi5pJ^#/h(i±^ o 





(£CBT£#) fiJ6JiKU%M 

1/32 (ia^6—2). ®J$Jfji3^, 9£ftl2J| 0 MlsXM 0 MMMJl 

7 „ M 1 l , ^cf!)nrii(ft^cS!)J'K)-4»^'fpr— 

't'TttBMIf, 8%m«W«o 

3o£#irf&«w*a^#*i£#£iiji@p^# 8%, cFaa^^^fii 

15 ^mm^m cm 

i5^a7MJ^IU)o 

isjw-a. 

* 2000 ^7^ 27 BM<&»fcltf«»(ffi 6—l(a)) + , 9 Jf 

£o^$ffr*“98-14”( = 98 14/32 ), 100 98. 437 5 HtUo E&7^- 

100 OOOUtu, FVF„= 2 (F„/100) = z(98. 437 5 ^7t/100H 

7C) =98 437. 50 HtCo 
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BOND FUTURES AND OPTIONS 

France 

■ NOTKMM EURO OONO FUTURES (MATE) €100.000 


Sap 

Ok 


Germany 

a NOTKMM. 


Opan 

8706 


Safl pnci 
17.31 
86.77 


Change 

♦0.30 

♦0.29 


87.39 


low 

86.96 


1st «oL 
115.101 


Open M. 
461.949 


futures <Eu*eo€iooooo lootno* 100 % 


Sap 

0« 

Opan 

105.27 

105.11 

Sattpnc* 

105.63 

105.32 

Changa 

♦0 30 
♦0.36 

Hipi 

105.74 

105.43 

Low 

10526 

105.10 

[at >W 

521.779 

3.344 

0pw» Int 

532.497 

22.570 

■ NOTKMM. BMO MMO (808U FUTURES 

(EUROO €100.000 lOOtha d 100% 


s* 

OpK 

102.94 

Sattprtcs 

103.05 

Changa 

♦013 

«P» 

103.14 

Law 

102.93 

feat Ml 

173.900 

Opan W. 

287.666 

Spain 

■ NOTKMAl SPAMS* OONO FUTURES (MEFF) €100.000 




Sap 

Opan 

•9 29 

Srtprica 

•9.64 

Changa 

♦0.40 

** 

89.64 

L am 

89 27 

EaL mi. 

3.447 

Opan int 

U.966 

UK 

■ NOTKMM UK OLT FUTURES (UFFQ* £100.000 lOOMa flt 100% 



Sap 

Ok 

mom wm 

Opan 

114.20 

Ooaa 

114.19 

113.97 

IV pmmm a*. 

Changa 

♦0.15 

♦0.15 

Mflh 

114.29 

Urn 

113.75 

E*. Ml 

18139 

0 

Opan it 

6504S 

110 

US 

■ US TREASURY 80ND FUTURES (COT) $100,000 32nda 0 # 100% 



Sap 

Ok 

UV 

Opan 

90-17 

90-19 

Sanprlca 

96-14 

90-12 

96-11 

Changa 

•04)3 

-0-03 

-0-03 

Mgp 

91*25 

90-22 

law 

96-12 

96-12 

m 

Eat ML 

94295 

783 

252 

Opan ait 

393.527 

8.931 

1.154 

Japan 

■ NOTKMM IONS TERM JAPANESE BOVT. BONO FUTURES ftJFFE) YlOOn lOOfW d 100% 

Sap 

Ok 

Opan 

133.30 
132 64 

SaRprica 

133.34 

132.73 

Changa 

13X34 

132.73 

Mgh 

133.36 

132.73 

law 

133.30 

132.68 

EaL * 

648 

70 

Opan mt 

rVa 


MTEREST RATE 


TREASURY BONOS (CBT)-$1M400; pH. 32nds of 188% 

Lifetime open 

Open High Low Settle Change High Low interest 
Sept 94-17 99-25 98-12 98-14 - 3 99-24 61-19 393.527 

Dec 96-17 96-22 96-12 96-12 - 3 99-69 66-31 6.931 

Mitl . 96-11 - 3 96*29 61-66 1.154 

Est vot 110.000; vol Tue 104.776; open int 403.615. -1.606. 


Uf 

M0I Lew S*Wp C6 m» U» 

TREASURY BONOS (MCE)-SS0J66; pH. 8ftds at 166% 
Sept 96-17 96-25 96-12 98-17 - f 99-11 92-23 5.766 

1st vol 950; vot Tue 1,665; open int 5,773, -110. 
TREASURY NOTEMCBTI-SIMM; pH. 8nds pf 88% 
Sept 98-24 99-00 98-235 91-25 + .5 99-20 94-22 594,951 

Dec 98-215 98-29 98-85 98-8 4- .5 9905 96075 12.225 

Est vol 105.000; vol Tue 89,362; open int 607.176, 4-1,509. 

W YR AGENCY NOTES (CBTMIMItl; pH. 8ndi « 

180% 

Sept 92-21 8-24 92-16 92-19 .... 93-13 88045 38.290 

Est vol 4,500; vol Tue 1414; open int 38,291, 4-38. 

5 YR TREAS NOTES (CBT)41«8,M8; pH. M et M8% 
Sept 99-025 99-675 99-62 99625 .... 99-24 96-14 409004 

Dec . 99625 - .5 99-125 98-13 3.713 

Est vol 81000; vol Tue 27,464; open int 413,317, -972. 

- 3 

< * }£H? < ?'J9FVL ( S u ,?fS^ eyr ^ **• * *•% 

Sept 182.94 10.14 102.93 109.05 9 0.13 14L43 101.74 2IM60 

Oec, . 102.97 + 0.13 183J5 102.25 5448 

MrOI .10245 t 0.16 .... .... 410 

v* Wed 175.995; open Int THAL 4-2409. 

NYR. GERMAN EURO-GOVT. BOND 

< * if ujRex>*Oe9ronBSSMi pts. o# igotg 

Sept 10547 105.74 10546 10163 4- 04810156 101.18 532.497 

Oec 10111 105.43 10S.10 105.8 4- 0.36 105.06 21S70 

MrOI .... .105.11 f 0.8 104.92 104.10 893 

vol Wed 533,192; open Int 551960. 942435. 

2 YR. GERMAN EUROGOVT. BOND 

jEURO-SCHATZ) (EUREX)-Eoro Tw,688; pH. of 

Sept 101.8 101.40 101.8 101.35 9 0.04 10245 101.83 251.750 
^ ^ 9 0.04 101.74 101.65 150 

vol Wed 9148; open mf 252400, 917,575. 


(a) 


(b) 

a 6-1 1 


*6-2 (CBOT) 



100000 gjutftgXifm, 

zmn® 

3 6J3, 9^fB12 M 


100 MTugxttmmnMifr 

(Vtm 

1/32 (31. 25 Htc) 


mmn 0 wfr 7 0 

3cfiJ0 


S 3 F 

15 ^wnaai# 15 


5 000 §H;7i&}®%UvE£, 4 000 Jt7U$*tjt£fiE£ 


US*$13?76(#110, 8 ,SSTt 2 i 

maw®mm 

96/30 ,i±>, , 3 000 HtU 
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-f^#**,** 100 000 -+H&JL 1%$ 1/32, 

->MJAift#44.31.25 


6.2 *&H?tt**ttW£M{K# 


w. xtT3B#iii«±M£*ifc®F#, #ff]^*^#ai»jB?Niijea is ¥»«#nruj[M*2feti. # 

aiit cFfin^t^ ctdse^ a t 0 

&#m=? 

0 Mz 1999 9 M 11 0 . 0 Ji 2020 ^2^150, 3|5^ 

min cf BimmmffiiM 1999 ^9110 0*® 9 jui 0 > iy 2020 ^ 2 n 15 0. 

mm^Ruzm, Tmmm&smmma c=r> *i+$i cf *p ctd„ 

2o^#jMnsfc»iBft, &#mpj$0* 

tt,t « = 40& ($pg6^-^> (JaL^ 6—3). $l&&#ffi#£|ggi|fc&4E3r 8%, jail'&W u/ &¥Vt 

fc” mm “mifcvtw’ &&* 119.794 myt m iooutc^xm), cF r = 

1.197 94. £M±, 1. 197 94 fg 0 

mSff^cM, Sjtfc YTM=8%J 

* 6 ~ 3 _ 

fl*: 

p_ 5 I 5 j§i;7tj 1 t " 1 5 =$t7U I 100 ^-7H 
(1.04) (1.04) 2 ‘"”^(1.04)‘ 0 + (l. 04) 40 

x4+f!Li,M 

F=(19. 792 8)5 + (0. 208 3)100 = 119. 794(j|7c) 

Hitt, X4 + ^|^Pl#t^S!|6<j«#, 3ifc0H&;*7 P=119. 794, CF=119. 794 Otf + §100j| 

XW«JSUHI). 



sms 



8%w«#w«x*r 

vt®, 


*P£CF>1 0 

*»*£!$« f-**W£#-A*+<8%, q'A CF<1. 


AI^?iJ$BWAICEil¥M#, MSjfflBM, *m 

mineral, 1&*8%. {B*£|^*, 

wi*& (Wftnwig). “*£***&” (mbpm^m^) 


fiSF T &S8# (* “^*B”, 

#i.Ti) 2o*?m 

\ 

&#Bt»t£*#S!lft£# = (##M#»XCF) + ^£*!|ft#tt&Tt-*]& 

= F r CF r + AI T 


BTrfiW, 

Air JiT^iJ^jeiffiJE, 'B36 J f^l^XIRlWflf#WT-«C«Ai#. Mia (JSLffl6—2), 
M TM 1999 ^ 9 J| 11 0 , #E£|fcffiT£MWlj^ 2020 ^2J3 15 B3JS8, 2 

E 15 Bftl8E 15 B&fr¥¥WW*!lJ&:£# (* 2000 ^8 E 15 B»T-¥W2E 15 B^ISI## 
184 A) o 1999 ^9^ 11 H^tRH##, 27 A^^itflJEo 01ft, S 

BP AI r = 0. 73 Ht6( = (27/184) X10/2). &E0*$ 

fa^'f't (#JSL Cuthbertson ffl Nitzsche, 2001), 


C/2 


2£ 15 0 
1999 


C/2 


C/2 


l 

181 ^ 

i 

i 

184 

A 


136 ^ 

_ 45 w 

_ 27 _ w 

157 ^ 


<<- 

_-<--j 

—^- 

-> 

-H- 

——1 

( - 

-^- 



7^10 8£ 15 0 9J§ 11 0 

1999 ( = t) 1999 1999 ( = 0 


2 ft 15 0 
2000 


AI. - U36/181) (10/2) Ah = (27/184) (10/2) = 0. 73 


mmm=i2 5: 


tt:BTtt3ie#l«r«#ft2020^2^ 15 H£Ufl, #JW 10%ttJJMK o 

^r«ss»«rflf#ft2^ is HfP 8 ^ i 5 0i#io/2H7cft^»|ijA o 

® 6-2 j&#nmmm*&iit 
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cap 1999^9^ 11 b>, cBOT^jg 7 Hernia# 

ft#, M&J CF##J* 1.044, 1. 033 » 1.065. itlf CTD , 

cTD«#w«#®ii. a^rmiiaja#^*/jNe«iui (raw 

basis) 

8&M&=B t -FtCF t (6.1) 

b t cF r $ffiT£«wft#«$m0 

F. 

ft 6-4 *M-&ftftft# Cj| CTD 

(i+g CTD ft##jJM£*ffl15iT#J& Hull, 2000) „ Sft££ft#£«Wft#&CTD, 

JiiPlifc (jSL Gay m Manaster, 1986), 


* 6—4 CTD ft# 


(SifflS4|sl) 

i 

ftft 

(B) 

i 

(CF) 

( = B-FX CF) 

1. Aft# (2019) 

112-4 (112. 125) ! 

1. 044 

0. 156 

2. B ft# (2025) 

112-8 (112. 25) 

1.033 

1.461 

3. C«# (2027) 

114 — 8 (114.25) 

1. 065 

i 

0.029 


ft= F (9 HM*#) =107-8 (107.25). 


£&ifti!lftft4(# 100 lt7G^Xft) = F T CF r + AI r (6.2) 

ai t m&m?mm7£5Lm^8%Mffi%®mi%vt®, jigwuxt^ cf>i 

«&R£«ft#, ^£WBsiuj£*fij^8%3?rm, 

S**#tt## = “*ft” + £tt#J&=.Br + AIr (6.3) 

4 $* = (B T + AI T )-(F r CF r +AI r )=.B T -F T CF T (6. 4) 


6.3 HJg*NgBfflttff#)if' 
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* 6—5 




5 £ 1 0 

10%, 

SfW M£.$CfiS# nb„ = ioo^-^tu 

Mjfflittfo s 0 = 101 Htc(§ 100 Htc 101 Htd) 

pj^tfHS TVSo=NBo(S„/100) = l 010 000 UtE 
XMD, = 6.9 


8!S: 5^10 (9£ft£M) 

CTD«#W CF= 1. 12 

z= 100 000 £5E 

M$tiftfoF 0 = uo —16 (1io.5oHtc> 

BHS FVF 0 = zF„ = 110 500 3|t£ 

xm a=7. 2 

1/32 31. 25 UtE 


N« = -(F^) a XCFctd = _1 ° (0 '^SAJg ) 

SfttWiSS: 8^10 


*#1&«(8 1 0) 

S, =98—16(98. 5 jH7U) 

«»*-* m«hi 

TVS, = (S,/100)B= (98. 5/100)1 000 000 UtE 
= 985 OOO(Htu) 

^^^^-^^^-((So-S.l/IOOIB 

= ((101-98. 5)/100) 1 000 000 UtE 
= 25 000(H7E) 

$>&)&&& = 25 000 HtE-20 000 HtE = 5000 UtE 


9 J1JI|®(8 JJ 1 0) 

F, = 108—16(15 100 UtE 108. 5 UtE) 
»1S£3tcM« 

= N I z(F„-F,)/100 

= 10(100 ooo UtE)( 2/100) = 20 ooo(HtE) 
§K# 

= (2X32) y f'^iJ^X31. 25 UtEXIO (ftMIKiit*) 
= 20 OOO(HtE) 

**2 a*t it =25 ooo 



(6. 9) 


X'f’. A beta M (#E^5^) 0 (Ajy s = 

A^t), ftA&iS&SI 



( 

( 



1 010 OOO j|7C \/6. 9\ 

no 500 Htc A 7 . 2 / 


( 6 . 10 ) 

1. 12= —9. 14(0. 958)1. 12= —9. 8(|fc£ 10 $■£-**/) 


= TVS„=B„(S„/ioo) = 

l oio ooo Htc 0 

M£T, & 5M 1 HSjSjf 1 BW±5fK So = 101—00 if s,= 98— 

16, MS^T|JS&±W5**ffl3fcJi 25 000 |gjG, F 0 = 110—16 F, = 

108-16, ffc3r*;gfW££nm£f# 20 000 ^70^1^^, BP (2 X 32)^MSt X 31. 25 MtC X 10 ft 

5 000 M7iMn$i (A^io.5%) 0 

WSfc^fcfcX'fH’WSfS-p W18A#z?:Jik 25 ooo Htu (A^f2. 5%) 0 
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w®. Ay.=byt, &y, m Ay, nuaiftnrKJi^j & wflrtHi. 


##»«#*&£ 

2 ooo^-^tcW B^#, 0jifc tvs„ = 3 ooo 7fH tc„ 

(6.io) 

*ft&D s . %Bt 

D s — [zv a D a ~hzv b D b ] (6.11) 

& ^ > t^a = o. 33 ( = 10 000 000 M 7C/30 000 000 M 7 5 ) a w b = 0. 66 ( = 20 000 000 H tc/ 
30 000 000 M7D)*rfJ{tM, D, ftAJB, « = AlRB 0 

a— 


no^nzm, sjJtffenrwaa^ 

SIZiSJMX&ftlitmgf 0 # Jtf S8 |S1, ^faMMa^gnTt^l^,, 

$Mn nr w *w ® ji&mbhi® 

0 /S\ tftsfrftUHlJa 

(BP A=ffM S , 4f/ f)/4F). ftJJiAlfil&ft ^j£fl)L Ml Rim IS# A 

(lOObp) &m§0H&ftj$ifc o (BP 88*1 

(perturbation analysis) 0 AS/S ftl AF/F (${1, gift 

_ TVSp CAS/So) 

Nf FVF 0 (AF/F„) CFctd (6.12) 

AS^&^*l'£-4 1 «£l^l^*&$gj (MBPMMTI# x%)„ AF*88#££l£IS; 
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• aWMJBR (ttin, }k5B&M8M&M3+n) mM1%£nmmW® o^lfrSOJHW 

m$t&m #*-&. 

• W^HSHJiST 

ctdm#«h£ m&^mmmm^o 

• siffcHcfn^tg^M A^=A3' f o 

MMA*#J®f& (#I#B Toevs m Jacob, 1986; Gay#, 1983 fB Chance #, 1986) $L%^ 

kis»^5o%~7o% 0 

W*J»»« 

^MWAwiswam (wildcard 

play) Wff. &CBOT, 3B:Sr^M£££T*F 3 £ift#it T, S ft £ ^ £p 1? HJ 

"PpSj^ggtfC. &#, »j!f^W$*5f#SiJ«ift^l6i^aiF^aiXff!liftl«ilWa». MS&4- 
£tbl§, (ftT^F wsen 

—'MfSI 3 X ($*!©> 

(1) (position day) : , ?£#j8S>Mffc 0£jg£|fj„ 

(2) St|ciJiI&10 (notice of intention day) : llfcB^A 

(3) $«B (delivery day) • (MM — 't nJM WXS!) 0 jH&XflU! {&M 

M 7XhuW-^X^0) o 

“^-+0” mn “w&jfcam”. m^hmsp#^ 

#*T^F3^SIT^5/S^TJR, “0M&8ffi;” WCTD^#, ® 

3/K3ufc#rft£to. MM, ft & BP #9 («#) f/N&&WTP£, S 

Mffirawaui (^aJxsj^^*s-«fj0HuWftM-^x#0) o *®± f S3t^w-^ 

(ffrfi), 

HHt^^^lJRl^±?l-To 

(quality pr switching option) „ Sjtfc, 

(timing option) J.SI^XT&SEj^ilT^AIi $f£$ 

(ls])MW. M, &=F&mmQtM$itfyMB3i§i 0JiA*J§- 
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't-X'^0 lolly 8 A, (end of the month option) „ 

mm^m. 

RITA), 

«■&&&* 



#, ^B.^fj0 tjib^Wo w'A&t=om;m-]mmmmr^Wi, s 

F=?S(l + r,T) (iMO (6.13a) 

F=S(l + rT) T (*flc£*|) (6.13b) 

F=Se rT (£&fc*!|) (6.13c) 

Hilt f=(F/S) 1/T -i 0 

WttKjfc* (XABPffi^^) r fcf, BPM$f>rH*, 

#ttWCTDffi#MMfMfr ( = S). 

n&m&m 1999^7j! 10, r=3 (&gg*ij), 

J&lglsSfiJJtSnm, ^^^fn^i5S y hW^'^^W^S!l0B^l, Ji9^ 11 0 (I®6-2)„ 

mitmufei ft 1 oxA-ffr^jmsawa#### 
M9J! 11 0Sft^J67-#£jfcflt#»i:ge. afnfi«CTDfiH#JiJ|,SI4S^10%W* 2020 ^2^ 

15 05lJ$#]&JfiBM (J*Lffl6—2), MB.'eWCFS 1.22. 10%Jg.|l4SMfeWflf#4«l 

8 Ji 15 0fn 2 ft 15 0i#5||jnW^¥Sl3^JJi.. )kl ft \ 0M$$£-^&<jiiJ MB, 
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HI 6 ^ KHSffilffiJIliig 

15 r 27 ft 

% FVC T = 5e°- 03<27/I84) =5.022 Htc. ft 7 J§ 1 0 (WBtJBl K®Jft^)#A3f^ 

ftS6$r|m±W3fffitfMfc S, 35A##, &#ft 9 M 11 0 (BP&fH S,e r<T -'> (BP 

T ftfiiJ) = S,e r(T_ ' ) — FVC r (6. 14) 

$tft T IPF=F,CF ( + AI r (6. 15) 

AI r *ftTBt^jCTD^#WJS(it^jm (J*L±£), &M FVCr ££ft * = 7 M 1 

0 3\ T=9 M 11 0£|SJ«UJI£tt, ffis, AIt j»WST-»CJ&* 

Jt# (^ftft 2000 ^^2 n 15 0) wtfcffil. 

w. Sjtb^ss; (6.i4) ( 6 . 15 ) *g#, #si ■ 

F,(CF,) + AI T = S,e' <r - ,> -FVC T (6.16a) 

idc 

F, = (l/CF,)(S,e r<T “ I> —FVC r —AI T ) (6. 16b) 




F, = (l/CF,)[S,(l + r) <T “' , -FVC r -AI T ] (6. 16c) 

^^ft*fiJSgfg]F ( 3Sftfijm^#(BP FVC 7 =0), #B.«WJftiHHlJi.(BP AI r = 0), £ FT £ #J 

ifcStJi F, = S,e« T -‘\ 


gm 

3WJiS &£ IPF 1 XS I e rtT -‘ ) -FVC r ), *3pJ#nTKJ[ftiBt 

mxr (Sj^fij^) ftA s,, i&jsuupf, 

TrtMXT(fi£«m£& 

#**iJ:*J 4( = S,e r<r -'>) 

$£ft TrtM'4M®ttm?S-&$#l),&W:±ttFVC T 
Hltfcft TBt^iJ, ?E^TlJ£§/ W^JjSi (S t e Kr_,> — FVC r ), 

iff (ft xHft^ij)„ 

W»iBPilF#ffiF,Blffi, M&j* (6.16) i*'MR B&#* 

(ft«n*f»j, »sto*g#ist3i*j*&«£»^Ms»!jp.i4s, 
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ifr C'hJ^W) FRA, jg ^ l^f # J& Cuthbertson ffl Nitzsche, 2001 o ) 

a#it«T. iPM^tt^awsaiBirt ( bp a * m t &t 

101), CTD 7 N&C, «&*, 3M]ffi«#B?H5]K|5] f,->0 ft (A ( J&|f*, «¥*#• 

ft) WBiSi^l&SSKfJMr,-, 

N 

FVCt = 2 C ' er ' <T '' ,> (6. m 


fgi5CTDM#WCF (&7£ 1 0) )§CF=1. 22 (J*L® 6—2). &:gcl!], * t ftf£lj (7 £ 1 

0) atfiiftwiffiifrtis, ji “#fr 

M (BPJA 1999 ^ 2 n 15 BS 1999 ^ 7 £ 1 0 ) s 

S, = B, + AI, (6.18) 

#7^1 0£*|ffi#WBP3l30M& mm MB, = U0, 3*KWJ0 6—2 t«TW#aiiAl999 ¥2 

8 15 0 M 1999 ^7|10 MM+flJM 

AI, = lff^(y) =3 - 76 ( ** } (6.19a) 


Silt 


S, = 130 HtC + 3. 76 H7n = 133. 76 (Htc) (6.19b) 

las, M3C#J0 9 8 11 0 (SP72^W$pg) #^*8^ 15 0 0r # Jg. H flJ J. 

FVCt w*m/, #pj t 

(S,e r(T " ,) —FVC t ) = 133. 76 H 7 C e°- 03<72/365) -5 . 0 2 2 HtU = 129. 53(Ji7U) (6. 20) 

AI T = ~^(y)=0.73(^7G) (6.21a) 


Hitt: 


F, = (l/CF,)(S t e r<T ”' ) —FVC r —AI t ) 

= (1/1. 22)(129. 53 H76-O. 73 H7U)=105. 57(Ji7C) (6. 21b) 

St/WiS, 

wmmcTDmm 

MmaT&mma ctd ^# 0 mnt<r 
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mem 

KN Bitfc«XAFr£f!lift# 

{BMl'5JMMJm{pl&-£?i}£fo&jffi%fpt%tii CTDffi^m ara 

ms? “sa^^w”. ft < f,, &&& 

Aff^jnJtm CTD» IPF = 

F,(CF a ) + AI a , To * TB**JW&&#BAttJiIPF**to# Atfj&ftjjScA: 

= F, (CF A ) + AI a , T - (S A ,,e KT - 0 -- FVC A , T ) (6.22) 

ftfrf6J&f£iJ (i<T), JCIEWCTD 

ifl), ft«0«iJil® a* 

(IfflBI^Kt). f=T0^, T-t= 0, S,=B r + AI r , FCVt = 0, 

“§ili” BPft^ (6.4). 


BfeT"nu#**^ja#wa^iucis, ftfff5$*tM$ 

seftSofnsjiaft^tyjii— 

#^tij CFfflM+ffLt, Bjfc-5fi#fll#SI#ffifct:. 

M, ft t=0 8*20 KJflHfr (B 0 + AIo) ftMrU^A^A# 


(1 _|_ p a. m mh <i] &) = /_ ft t 0* Mi lift 


i+f=( 


F 0 , r CF 0 + AI r + FVC r N 1/r 

Bo+AI 0 / 


(6. 23a) 


(6. 23b) 


fSfnffl Fo, r ^^^ft t = 0 T (BP3eg!l#W'fi#) 

M+fJM AI To *Tifcfn&^ft* = OB*20XAiPS8to#, W<& CF& — 

(=cf 0 ) o ^#^#^11#, BiftftfeRr^ifepjft «=o m «=T#3iHi0fW^.i^5:#, j^nTB 
T#S^, ft t b* 20 j* £ w JR if-&« £ fvc To ^wapsgM^ft /=o < b 0 + 

ai„)> aifaawsjEW ueap 05®fij^r (Wttajpj) *#As 



(6.23b) f>r Bf: 

Fo.rCFo+AIr + FVC^ , , T 

K+ATo -> <1 + r) (6-24) 
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Ji, fcfcW«K&^, 'gmWM-53cM%&)£MM%±f } Jf£M&) (SIS) 

ifti&mm. 


6.5 


mm sf^wss. 

SiH-flHScJP! (io*M8) a^ CTD^#WA**a) *ttj&-^ffr 2 gffl£. 3 

ffrg£«i 5 m^+&#j (AT'Sinwfewsfj 41 
m*jj£*i^w). $0mfj^Ti$, wavt 

ffi£, J®*«srtB£fflxt/jN-ft. 

fife, (M 

6—3). «Sft(=Offt (1999 ^ 4 ^ 10), ^fllS A7-MH3 0 £ (1999 ^ 6 ^ 10) 

urn, mmm 7 -^THm 0999^9,010) 1, si^sx^si 

£ (buying the spread), BPS AiRffiMJK#^. 3£S8|ji?i!lJ!H&f, 

(fg®* 202o^8M 1 bpj^), vjL®mm& (®fflT6M 1 0 M 9 M1 b) ftA^ 4 «#»m 
tt-l&F'Ainilitfijm). 


C/2 C/2 

A A 


0 


+ 


31 * 


\\ 


4)1 1 0 : 

mzmisift 


6 ^ 10 : 
WPS* 1»1 


8 H 1 B : 


9)1 1 B: 

*PS* rM 


2110 


4M 1 B: #3#ffr£ffl£=6J3fM0ft* F‘ ,, W»^«I^^+9^{(H(1-|S* 

EB6-3 K8!S«»JSfttii*l£ 

a<&ft#-IS#f I 9 I 1 0 , XUffiMIft® F (T) in±Fjf#MMit#JM Ah (* 7 &M# 
«M##SI 2000 ^ 2 M 1 0 W-(mt£tt) *£tfl 9 
a«#Wi|S:JSMI»#|aI)B5pJ45 o 


n , ^ = / ilMUMI) 1/(T “' ) 

' £ t Etf£##;4r$ ' 


(6. 25a) 
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(6. 25b) 


/F <r > CF^+AlT + FVCrN^r-o 
u+f; \ F <0 CF (,) + AI, ) 

, FVCt jt#&0J?#ft 1999 ^8|1H T=9 M 1 0 Wffr®. iP^ft 6 M 

1 0M9JI i 0$B, 

sftswfflnraw. 

&*» (4 m i 0 ) W£.%intQ{s!tm& t=o (4 

ft4J3 1 0, t&femmmMMfttfiifrffiM; F T . m = 99 Htc OtfTMfitji IOOUtcWW), jpijg 
t»i®»»^l|iCii$S 4. 16%, SP(100/99) 365/90 — 1 „ HjJfcMHK=4. 5%)>r(=4. 16%), ^{0 




i£4^i 0#jft&$aiiMftft i i 0tftsm£, & 

( = 4.5%), Hjifc^^3c#ISB&|fcon)>o £c ^-^^^^fij^ o 
£=0 -tfcst^iA r( = 4. 8 %)>f( = 4. 5%), iPftgftnTfcU^ 

m&mmmiftm&it. nt=o (4Mi0) w^ai/ssw^waftjH®, 

SJSE^o BM (t siMi) T$ji$ft$i|ii'fjg$3i£, jgrflfuft T 

iA^£„ ft 4/3 1 0ifenr«^Aft 6^ 1 0 3cffllft 6 fllliliif. ft6 Jf 1 
0®a^ai«jww^#!aflitS8®*5:#ffiS8aflt»!i¥W5!a. 3 ^mm, ft 9 ^ 1 0 , 

ftfKjffiM 100 Htc, M0Jft6M l 0M9j| l 0$3|BjfgfiB^MfJ^ 

^r=4.8% 0 ( = 4 . 5 %). ±& 

(intramarket spread), MHJiftf0#M 

fa^pjsg 07:1110 &ctd sjit 

rfJi|t|B]'fft‘llffl'nftf) NOB (notes over bonds strategy) „ J§ 

Hi+f!Lf|, ® {0 M B - 1/1 # NOB )£■ TM, iSS S Htr/S 4 ^ 1 0, it'ffjft *£$ 3 BftfPft$j 

m, ftin^ft 9 /!ft*BBM3ci!i0$: 


+ F <1) =S <1, e r<T -' ) /CF 


( 1 ) 


7:»B UtMft-. F (2) =S <2) e r(T -'VCF (2> 


(6. 26a) 


(6. 26b) 


±ft, &~ssmt&, #. s w wwtk s m g 

J ftF‘»^F‘»ffltfc±ft&£jg£-£ 0 M, nr£&£«H 
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m e m sj$o«j815S 

• m&Mm&mm#&&i&n&viMiit#Riitm&*. m%hl 

^rWffl ; FffiWl«ft*i». *IK£itt5jm3*#ffiW*J*T# (j£±ft) Bttt^Jfill (j$|$ 

• ^S8aflf»3J!f'&^iw^ 3 Pffr#nnu®jas6WS^$i'j3f6«i!^, M*T$nsnrt&fflT3c 

m5^^fi5pJW*3pJ«^Sfc*Bri6W. 



arn^M’o njvmmmTi (= 12 / 3 ) n,. tarn 12 

3 . “WMM” Ji$nmtJiS£#§g^$$£3^ftW? 

4 . & 2M 15 loojJM7u&)ffi0m£&) J l L i%A$M8.o4F, aft 9 £#£388 flit 83 

no-ie, 

w 7 'tn 

5 . stftiig£30Sto88#to##biioi— 12 , 


«# 

0M& 

$f&Sft (CF) 

2 

142. 20 

1. 369 0 

3 

120. 00 

1. 120 0 

4 

144. 16 

1.410 0 


6 . ft 7 £ l 0 £fft—, ftWifrMi oooftHx,, ftS 9 jl 7 .o^, 12 £#fKjitH 

95 - 12 , *mvt»i%mmm&xM&9*, ¥#*%, 

90%^$^ o 

(a> *m&rftgnF*w 2 'tn 

(b> im&ffim&ftm'KMTnm 3.0 ^? 

7. ®i5gmf;t 6 £ 30 0 , —-t-*ft lo%j|,a^Wfli#flSllBfT«lfr (^Itffi^JRif-jpJjiW 

sftfijjj n ii2„ ft#¥W 2 £ 4 0^q 8 m 4 Hia ; ff,i.^5:#o a y h^#jift 9 m 20 0 $iM#i 

ft 6^ 30 0, mfcglti) §*¥M. “W” £9% <&Mf!|)„ (££, ft2|40«8|40 
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zm&#182 3c, ft 2M 4 010 6^ 30 0£fij*ft 147 3c, ft 8 ft 4 0 ft 9 £ 30 47 

A, ft8^ 4 0fnT~¥W2^ 4 0^|0]ft 184^) 0 

(a) ft 6 if 30 0 , 10 

(b) 10 %) 

(d) (JEBI«0£T 15 

*p), CBOT xt#J:gf£-gfWJRffr^'l>? 


WJR6.1 ffiH'Hftftfli&Jtt 

fltg: 

V=(NB)S+N,(zF) (A6. 1) 

dV=(NB)dS+N i CzdF) (A6.2) 

&+. (lOOO^^TU), (« 1 £7t£Xift&, 

(^Tua^a^ffl^^iooooo^Tc), F^^mmmm^^m^ <*@p ® 

m, fvf (=*f) iMftft (SMaanjew). tvs 

( = NBXS) 


dS/S= — D s dy s dF/F= — D(dyi y s =a+P y yi 

^A^iC(A6.2)#ilJ 

dV= — [(TVS)D s /9 y + NfD ( (FVF)]d-y f (A6 . 3) 


dV h = - D h (TVS) dy, 

ffi(A6. 3)*H(A6. 4)ffi#, nTWIfSlJ 

N ..VTVSW D h ~DA \ 
Nl IfvfK d, > 


(A6. 4) 


(A6. 5) 


^(l+3’f)/(l+3'.)). ®i±£-5£(A6. 5mmm#sij : 

D h =0=>N f = -(|^p)(^)A 
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em 


D h >P y D,=>M % & 

D h <AD.=>JBt*t 

^(A 6 . 5 )W-^Mf#!lJ 6 ®^^rM^It^( 8 P D h = 0 ) o %TMM CiRHHS) ft ft (*«) 

ixm, am urn# («#$) mam, 

csp^3t) maunm. in**i*ft*£T*ft. 
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■■■■■■■■■a 



! & 
S it 

m X 

S e 
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m ffi 

a £ 


n 

o« 



& 

* 

a 









w- 


V-BLWMtL-IrHRTi (i) *#., (ii) xj-**U*JMM* “«»”, 

n #&%■#.**$w u ±-mm\ 

(*»**) HtfetflUttilUt (iitt4.3MtfBlack-Schol- 

• J»f*M -f *>: 

*• “MliMfr”, rtSflHK (intrinsic value) *»HtH 
ams (time value) „ 

&4T tit fotito 
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ifzSfil 




7.1 mu 

H5, ®p B n, #3 #££j3e. l^lBt» OTcnr#&„ JHft 

#?ra*x 


(to to sc#): 

• &*.*.#£«$ ttfi) (MB); 

• (strike price) (exercise price)); 

• *»*&*£«**t* (contract size)); 

• 4^ 5® 9c # /* (the underlying) 

• *7 &#&*], 


RjtJWft (E uropean option) H0 {Mt» MUjtS^^Z (American option) 

mmazm (&mma) to, (wsh^hi«) nm£ftfsmf£ 

S 7—1 ^gfT*W^#ae#!timt^aiSW(ElS. SMKUooUtg ( = 3Htuxioo) 

ioo&xyziris, jmt#*k=soh^. 


* 7 ~ 1 _ sa (**> mmm « 

asjjsuffrtt, s=78Htc 

** to tttfi* 

^^m«=ioo jk 

Wt (ft K = 80 #76 


SfeWmtft-*& C=3ii 


= 100(3 


7C) =300 



3^^JH (T) 


0 (KH&Iltfl'#r = ST = 88 0t7i 

tkffMUFJrffifilfil-. (S T -K) 100= (88 HtE-80 Ht£)100 = 800(^tu) 

: (S T — K — 0100= (8 Ht£ —3 H7u)100 = 500(Hx;) 
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m,TW. juRfgJg ? 

^±ws r =88H7n (ja® 7—i) am. sn^, 

3HtC, tikW&ft&m 5 HtU (^ 500 Htu) „ £P*±, ^flJStb 500 ^^C^', B^M&BfrT^ 

tnwomitMH'kmn,* m «$ 0 , 82m^, s ^^ iumm-iooii 

%, BP(82 Ht£ —80 Ht6)X 100-300 ^70, tiiifcji$£ loo Htg. mm, R^S t >K, mUM 

A&Wii, 300 Htc ^l^±, R^i!]#§ 

a jft (s t >k), m^s t <km\ 

tf, B3/ilfc0tiMT#l£ffi&S;*;, “M”, #omiSc# 

MU. *jtfc«, JiSiMfM, Jfc&TSr-^K ^fajl^^/h, 



7-1 mm, m®, 

wafij* {o, +i}, BA-is T *fK, i j£&, ijtfeig 

in i (ina 7 i 

(tan#) *&, 

{o, -i}, a*—_s .St^k, 

mm 7-2 Bit u -r 



mi-i *iu (*ff) 
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I 




ffjlj 2. 1 HtUo 

mis, its*- “£¥#(•$” (#jAL^ffi^$TDo 

7.2 

Silt 

(BA> m (2000^7^270) 4 ni 7 - 3 fg, 

K = 360 {g±*q 390 M±. «£@!B«» ±#SJ (JSL 

HI 7—5) 0 J&HWBP$tfH&3/S=376 ®± 0 


*7-3 BA^W!6()#;f 2000 ^ 7 J3 27 0 


m mnna 

K 


10 ft 


i m 

4 M 

360 

36 1 

(16/20 

D 

50 (16/34) 

57 K 16/41 y) 

390 H± 

21 — 
2 

( 0/21 

1) 

35 y( 0/35 2 ) 

44 (0/44) 

3«rJKH0M&S=376ffi± 







tt: “./•” “rtiStfHi[/!f*|i3tf|-{r\ 

Financial Times , 27th July 2000. 
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S4 

74H 

(*603) 

ISO 

14* 

44 

N 

ftl* 

IS* 

104* 

0N» 


s* 

Jaa 

Apr 

$90 

Jan 


Lonmin 

800 

Nn 

n tom 

2 in 

49 

41* 

fi20) 

ISO 

nn 

M 

N 

on 

74 

IS* 

Olto 


*•* 

Ok 

Mar 

S«P 

Ok 

Mar 

Mteya 

NO 

99* 

11 

IIS* 

41* 

74* 

93 

T605) 

950 

a* 

N 

M 

71 

102* 

171 

Mycomad A 

100 

72 

191* 

ia* 

30* 

54 

73* 

T636) 

MO 

49* 

91 

IN* 

ss 

17* 

100 

Ritacfc 

ISO 

49* 

a 

101 

S2 

74 

14* 

r956h) 

1000 

a* 

97* 

N 

i; 

103* 

117 

<Ng« 

500 

73 

102 

18 

24* 

49* 

11* 

rs44) 

SSO 

44 

a* 

IN* 

47* 

11 

N* 

Scot Powti 

SSO 

77* 

N 

if* 

n 

43 

ST* 

rsso) 

•00 

11 

n 

39* 

47* 

74 

13 

I 

140 

a 

an 

a 

1J* 

2?a 

nn 

r»93i 

• • • 

200 

14* 

It 

40* 

24 

8* 

41 


®7-5 mz »w«» 
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jaszmia 




£Tft*p$«>&## (s>K) 
¥mm&: ( S=K ) 

£TfrSP«M<4Mr# (S<K) 


r$m%, flllltl Sr Sr>K exp(-rT)m, 

^iM-MU, {0±®&#®ftift£jiCQJi “iAtSl” (&«^9mAtg£iiJ$B&:fT, J JrlU 

zmvtfa&mmm a wep»*& s T ). 


2£ 




mn, BA—360 5f$;#m (iSL^ 7—3) 16®±W±, B3/£^3fnrW3:BPKJl 

!fcffffrK = 360fl!±»ffr#H»^BA|HI, &®KU76&±W<M&£#»if. £ KP ftfr W »>r tB*6 

rt$#tt = S-K=376 «±-360 1gi = 16 (fc±) (7.1) 

10^^aiJJ8W 360—#jKJJURWIfr^36.5fl!±, 16 ®± 0 &JiB*£7j? 

27 0i5 loi!^PJ^B±f0]6<jSgH^|Hl, ja3*to0Hftnrt6£f*&j£ifif (mjkmnTWHmUttiiJt 

ftHSHMtUO ^ $-$&) = $&#$-ft}®(7.2) 

= 36 y^i-16 fc±=20y(«±) 

BA “390-«Um” o *B W S £ Wrt 85 ffHI * * . B&fttfe^Umfrtt 

ft = 390 {g±p&^J&^, S = 376ffi±fl9ffr# : fcltr*±dl#ffiSI. M®, 7E 7 7§ 27 B 10 

M&%mBZ\'Bi&)%.mm, wo m±M± 0 £&#mMiu 21 . s®± 

a*. 7«w#»$*x, sifluwiBia^, a 

aiautisiafc, sttwrawtseaffi. bwibimk, bp$m 


l»9SHHi = max(S-.K,0) 

Bt J«I'tfr'tt. = C— max(S—K,0) 


&*» famm&fiBtmftngjKmtii. mm, tm^WKimu, mjrmpjbm 

a. B 

*• *tf#If¥SMS)! 8 tt. (ft*, gtMMfflfMW 
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Mfij$0 WiffiiS, M#WB*|BJ0H&i&£|SMS. ±&b± H 




$d#»*7-4 (fWmffl 7—5 4±#PJ) 390-# 

vknw&m^'Muum±, m%g?kijm®U376&±®wMft&®%mm, 

wmwK=39o-g!±^fii^fl§:^„ 360 —390— mmmuMft 

14 ®±, fig 10 Hifr 390—31 ®± 0 E0-|b]M*17®± ( = 31® 

±-i4®±). ms*, & t% 27 \on®3mmm&}&WL$m, BAWBP*^i#Rrtg 

k =390 ®±, bkmmuTmmmuMVttM.' 


* 7—4 


2000 # 7 ft 27 0 


a#LH» 

-------- 

1M J VI TtJ y\ 

10 H 

ill 

4H 

360ffi± 

16 CO/16) 

25 (0/25) 

27 -|- (o/27 -y- ) 

390ffi± 

31 (14/17) 

40 (14/26) 

43 y( 14/29 y) 

^tarnmvt® s =376 m± 





; Financial Times , 27th July 2000. 


± # Kfe tX £ : 1*1 i®#'(t = max(K— S,0) 

Ht ft #4t = C-max( K - S, 0) 


R#itfc, Eg&iJ$0®X, ('/&3f;g 7—4 B*itfct#BP$3tf|- 

£fi/M 

a,-t. 360—#$;$;& (m* 7—3) (S-K>0), W 390— 

tXo Bltt36O-#^ffi|2WffiX=tg^6<)S?gfl1-{tfflffiX^^W0^|S]Mo ffi&jfe, 390-3fgfc$& 


7.3 




a 8# 


(CBOE), (NYSE). 
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m 7 £ 

(PHLX), IH&Uj (PSE)„ ffc«BI^&l«$#Sm£a0r (LIFFE), 

(MATIF) (EUREX)„ VkMM%MU3i%fJr 

(dtb> csoffex) 

MtiL 3 z &1973 4 p, ‘&Mmk&±mxto&toMU 3 z&iti&, zmw 

(otc) x 

lo-fg, ££#&0>££M“&rfr:»tR/K M, 

aawx-^jgmm aitmmx-mxmm 


fjffloTc#®^^aff “«i*" 

• + rj)M4tt OTC**4^T«^*tt&-^#*5fc£-E*&. 

• 4fc)3 A&*h-f 3t ^ *)-f-4t $ Al& „ 


70 MIffltt LIFFE (£S) M, MWj£ 400 Mffifc^M»JiR*CBOE (HB) 
^J-o CBOE ffi LIFFE 7—5 7—6 J0fjj*. ffl 7—6 

dnjR^S8«) m, 


* 7—5 


KXMHK*tt*& (CBOE) 




100 JKJKH dtiUBtso 

UIMff (J) = 1JI, 4J, 7 M . 10 J3+SjeW3'M$- 
2 8 ®WIf (F) =2 8 ^ 5 £ , 8 JJ , 11 J! 

3^»#FF (M) = 3£, 6)5, 9)1, 12 8 

mu, *1)1*1, JMiJllfl, 4)5, 7)1, 10 £3d8JttJ|Bft. 41^^12 
n, 5 8. 8 8 . 11 £PJ)8i$8m„ 


miff 


miff%fii&%tfUfr$t;tfiMg l , —^^# = 100 JItc. 0M&& 3 j&KlTMS'hgijapjft 
1/16 (6. 25 Htc) » XffeWPWl: 1/8 (12. 50 3t5E) „ 


tkfi 0/^*0 


SBiS B 


3tBlti[a} 


mmn 3 tiii^w 


/N 


-*spjS9Bfl(i«)ftB-^'X^B (-Mjiasas) 


±^F 8 « 30 gJT^F 3 : 12 ('PttfaftBtlBJ/gJmtfltflBl) 


CBOE- 5«H, 2000 ^91120 
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IfzSlH 




« 7—6 (LIFFE) 



- 100 ® 


ui^ai a) =6n. 4 , 3 . 7 ^, 10 ^tsiew z'tmmnwi 


IM±/JR 

0 

17 < 20, *J53£^B«S 18.^ 0 

ftBXSr 0 

0 bu 16 > io 0 


8 * 35 PJ 16 ■ 40 (feffcftflB]) 


■Call- -Put- -Call- -Put 

Strike Exp. Vol. 3 pm Vol. 3pm (Option Strike Exp. Vol. 3 pm Vol. 3pm [Option 

Flnova 
12 % 

Flextm 


^ S §* # % 

Aufl 715 1% . 

Sep 3132 2 . 

l wr* 

tt Iff & 

AU0 64 11% 

tt W V 

tsv n 

Aug 663 1% 

f9 VI U 

Auo 


*S5 Hi V i 30% 

Jag . 1®!^ 

Oct ... ... 500 rh 

Jan 1759 3 ... ... 

Aug 511 9 i 24% 

Aug 1277 1'%* & 'Vu 

Aug 506 V* ... 
Aug 1275 4 ft lfc 

%Aug 752 4 0 %* 

Aw US f» 1 & 

29% 500 14% 


15 Auo 1294 1%* 704 3% 
17% Aug 511 % ' 




Nike 

NekiaA 



Aug 
Aug 
Aug 1 
Aug 3 

is ft 

Dec ... 
Auj *** 

Aug 1 

&? 1 


ru 


Aug 
Aug 
7% Aug 



% X i'/l Neki 
4% 13 7% 55JA* 

’%* 10 4% 55%* 

254 2Vi* mriA* 
13 5% 

m 

7 1 * ji rti 

ta S& 

»%* 4a i%* 


tnf $ep ~ ' a ]% Sxtd 

41 |3J 3**4 lift* 10 3 231/,* 

17% Aug ... ... JR 2% PMC S 

110 Aug 4492 8% 903 5% Pain 



-Call* -Pul 
Strike Exp. Vol. 3 pm Vel. 3om 

40 Jan 1464 3 . 

50 Oct 27 9% 547 3 

55 Aug 1135 3% M 3 

40 Aug 1552 1% 837 6 

Aug 182 15% 1087 "A* 

% Sep 543 j4% ... 

- * fy 3J3 

327. ... 

. ^ 7% 6a 2% 

Aug 1788 4% 384 4% 


8 9 9 »* 





Aug _ 

Aug 6 
Aug 1 
Aug 
Aug 

47% 83 50 

Aug 799 
Aug 2$3 

& PI 

Aug 

B 





Aug 
Nov 
Aug 
Aug 

IS 

* « Ml 

Aug 1A1 
Aug 
7% Aug 
Auo --- 
Aug 58 

*•» 



* 

§ HI <« KK»c 

M BF 


1590 6% 
% Dec 750 IVu 
Aug 57 % 

Aug 9116 9% 

ttfll “ 

Aug 169 

Mar 

% Aug „ 

Aug 14 

AUO 

aSS 

NOV 
Aug 
Aug 11 
Aug 


84 6% 




_ , 2 % 
1004 6% 
419 % 
785 1% 




137%* 
, 137%* 

% 149 10% 137%* 
% 5 lT% 137%* 

1% 11 12 137%* 

1 * fife m 

•!af f 


ass m m U(u m 

asf # 



8 ifr I 

% 1028 


& 


Nov 

as 

Jen mu *« ... ... 

Aug 26 V%* #5 4 

50 AUO 714 4'/4 675 3 

57% Aug 540 1% 25 7% 




Aug 1002 24% 45 %* 
... 650 % 

2?H I0i4 2%. 

% 1459 5% 
% 64 10 

Jfc . 

12 1998 K 

14% 1777 3% 
7% 1051 1% 
4% 180 3% 
2 Y Vt* 54 6 

Aug 1281 Vfy 3 10% 

Oct 1119 3% 10 17% 

dc? jJi 2^4 

x Aug 873 %* 30 1% 

JOEfcrts 15% Aug ... ... 515 % 

JDS Uni 95 Aug fil 39% 1074 1%* 

135 % 1iQ Aug 948 27 661 3 

‘ M% ^5 * 


PtiMor 
ProtDg 

[S!T" 

68 % 

68 % 
, 68 % 
iQtmHDD 
RJBeyn 



Aug 1 

Sep 1 
Aug l 
47% Aug 
25 Aug 
i3i Aug 
Aug 
Aug 
Auo 
Aug 
Aug 
Nov 
Aug 

Aug 799 
Aug 450 1T% 
Aug 541 7% 

Aug 597 
Aug 536 

Aug 32 
Aug 509 

Oct 1190 

Oct ... 


1 % 121 6 % 
% 453 15% 

9 ft 

1%* 661 »%* 

kii 


2<%* 22 99k 
1% 13 12% 

1 % 12 2 % 


18% 


"■A 


F 

a 


109%* 

Iomega 


Aug 

Dec 


4% 

13% 


jSafewy 
Sclilmo 

Ife 

IP 



Aug 5129 5% 
Auo 902 2%* 

• * 
1012 7% 


9 

6 

8 % 
10% 
17% 
27 26% 

M 

HISS’S 4 

J*/i 250 3 

99 270089% 

$2 160 4% 
V/o 27 4% 
25% 



B ^ 

1000 6% 


• • 


7-6 
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iSfB@ 


cboe 100 j&, mm, 

S&P500|&^»m (CBOE) WUlfcJi 250 o 

sy$B 

&&A&M&W' 2 A (£$A) WBfe±lo£59# (*»&tlB|) ^$*B3£lft 0 WSJ&}£»§&£ 

hsj&mm (ja^7-5> M&in®, 2n®, 3^#w®5m±ii 

WW (Jftffl 7—6) „ 


»feJ38h 


JSUfflfc 


1 = l M , 4 M , 7 n, 10 

2 = 2 ft , 5M, 8 M , 11 M¥l£&fi 

3 MfrM$f = 3 M , 6 M, 9 M, l 2 / 3 tf&;M 


min, MT&1 T-'M, WJiU3^$M 

WTStM. HJtfc, ftl^tO, £SJ9r££W;JiSIJJUHfr>& l Ji, 2M, 4 ^ *n 7 £ 1$$$,, 

^mi&umumm, ijjua3^w®$, ^2 n^mu3\m, ja!iiBAiow#w$$, ^4 

R®m®.3\m, MJnA5^i$$$ 0 MfiflUE-aw^J!, T-'Mfo 1 ^$m«jtw 

9 lit F*3 » ffi'tfcW#!l^t'o m in LEAPS (long-term equity an¬ 
ticipation shares, fc$j®|S7?®$ifl8:), 3 4 £i#£HJ&^$MX (1&W—SH 

wm^mm. mm, FLEx^$$Mw$»w:mi!j5^, #_a»ys#nm&£WfBrft 

frVt . 

3t*ittJKSItf(-t&ii& A 5 JiAfMf&A 25 Mii 
&t, 2. 5H7Ci ^U^^^i^T25HEfBfftE 200 H7nW, 

200 Htc^, ftft«fHJ$5(UB]ISA IOUxo JMfMnT 

unnmmjVt®, (ja® 7—s > 0 sjKiiwi&SihaMiiffltm 


(u&fflffl) 7 f$&$i aausa, ^ 

NBtl&AW# (fliAftlWfs] —A !) „ Jn^tBPMWM&M (dual trading),, fiftlfT Wi&MB® lB ®3 
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ummAVrmgthtit* “£A” ift&M-mmm&KAM#, “left” M#Tim*#ftii«# 

m. £M0naB7£25ffrgM±R. (M«> 2 m%, 

0 . 25Htu; MftWffrtt*2H7n5Bi 5 Htc^IU, 3/8 Htu; MMM20 

Hjn, 1 nznj M^Mii££#ra^0«Mfto #tui§m 

JPJ££l» (teUtS* 3 ^^*) ifJn MiK 
(#ja^2$), “ftwatt#’’. f&fnwsA^SA 

nit#atr-«xs 

BPnTM-^lffl&o tefIStlB«!li, “®rU” 

Al6£BP&fr#M^, (ttin) WAffi&MtfNfc (ttMJt 4 MtE) 

ii$A*2M»m3EM#r, ffestRrw^Rffra^^aaa^siBM. m 

#^fftS 0 4^A, SP4&4-SiEfl$ft£ft?T4fc«&4-. (&&Rffra4-»#£ttrim»4-ifc?Ttlir 

BPMJMfo) 3£l]nty%f}ftl3EM&f]£W —t* “^HF d zbfkffj&ifc” (Retail Automatic Execution Sys- 

fib, £W “*ASiS” #*, 

&fn?%jjmmirMft4-i&ni&t8.&afikm±, £*s£r“A v Mtfr sop 


^+i'HjA^/^fe, mmuuE73i%&)mft» tttm, mu 

-£»BM#1iE&, M#Mbm£MM£, io%„ 

mu, xtAtim-A ® 2 o%n 

n^muMMiM.mu, m4,&T&&m&£K-s 0o mit, $qms„=no, 

k =120 <.&%&%Afemm, Co =2 m%, 100 mmm, %&& 

teUvE&% 1 400 ^7C, gp 100X[0.2 S„+C„-(K-S„)] 0 SS»^1R*M io%M*ft|R|i 0 

wfiiK-s,. AMmn^m^mm.mu, 
s&tta firstb^/RHwafe^Ftt^. HjfcHjff— 

»0HIW i5%$jMn&min, n*&&RBStmiftfcffi 20%. 

m&W&, Ba#M4^*!lffl6iitStEi#T. 

®%UT£ikmMmik7$i%%n^tf)m3GUPMU*k^ 
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m ^ m mwmm 

muMvE&mnr jt&im ■. 

'MSo^Krt: Af 

i S 0 >KH-. AttWSJKJI^tttltA^*^ 0.5XKf^*0.5XS 

JttsAfc fcfc#P, S„ = 110 _& K=100, IPA 

SK#KIBM.H!iW®aA8P!MftSI 5 oooUtc ( = o. sxKxioo), M^FJi 5 500 JiA ( = o. 5X 
s„xioo) 0 ii#3j£ift, 

(Mmm&mu, #jBjno#>. 

( tfi « ffi 4 -) «) 0 

^r^;) ®£B^3e=§0fW—# 1^1^22 a, g*2AS#£,A3c 

5!^^—t-A/f^aff o 3SA#«ib^Atft- (. ikjR 4 §&7G), #&gl°l{tkDM 

^ti WIH8; W ^ Hi ffr (fcfciP 4. l HA), A 410 HA (— y h'n WflSXM loo 

*>• £0Mm&&£M#2im£&#, *Mft0SI2:MW-£IftAM¥*, 

&«#fJ&&ra##rtSK#raaft£®0rto«rt£Slf 

* ±. ®#®rtg£Afn#tol£ieA;tfflj®4Htt—:('fijgfr#W 

WXf^o 

fft*fcA'^®ii#WMl2A : &|| 2 4- (3^^0W) 410 

WzsS)tH4>^l (member clearing firm) (tt$Pift ABC 4»ff]) WKfcf^ „ A$MX|£ 

JfMmn'&W (MmMXYZ&nD M 

% ABc&n}mxYz&nmmm%p$iMK:&m*, iw 

JU^T^fA—£ jRlW®f£» Hit, MX : MM-&»\U'i£J%mMU&3<1S 

#«#* 

$u£foMi%$%T--'t'tti,?T{fr%r 4. l JtA> &3c^$IA 410 ||7cWJK^#81c$|®, SPAIcPM 

W= ^PHUftWffrl&A 4.5 HA, Mil^WI£*BA$f!]7II 
timtfeKWSif, iPAg^MA 450 ||AW£^$t£®f#itPj#W?it»£-i5] ABC& 

^liPS 

^^AlOftMji&^WWaPA-A, SPAiffc0^A¥'fc'&-WWf£ 
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l ®. EM, *P*Mfc«am£giWJ» 

gjaie#*rM#w#£T. *jfcafna*cai, *niMfcfiifcW£-^e& 

#&!$««, «S££#tfigJg'E{fll0£#£, BifllBg®?fA£, 

««W#lfr 

cxyz), » 

(&^*&£iignrtB*i8i#LW, MtiM^&MJfcij), 

Mf!i$iW S&.P500 

£. SP^M^£#K^M^W»*^D^# 500(S r -K)H7£BPnr, &&M S r 

B^5RBtWiS»**«l| Hilfc^3l«£SB«S]fc#*ft£Ji*J6£ 

%38r$:%Mmmmm&M&.&mm b*jwt, xm 3o%~io%mnui£3m a„ 

0 B£ 

w^»#ffl*2n^M3H7c^?E®rt 0 ttTtnafnrmaiTSSf^, 

»4-i5iB»ttHiff. M]«&a£3^&®i5pjjfi cm&), “'&&$:%” as 

WSWSAfSAIft, (ISiUtf) mtii |Wi # ft - ^»§ & „ 

¥#!VtMxm£ 1/8 &&% (fcfcfcm, ^xntx^mx, 

4. 125H7C), ^JSKW^tt, Aftjiffl&'tfl'f&ft 3%~4% 0 ft£-^t 

MSI, 400 000 mx), MM£^3c^^ftM&*^ftMAM, »Kf 

J&Sc-@^»ffi#JD±XSffr{iW-jeitftl5t£ii-»W. MX-m (ftjn 5 ooon^c) 

50i7G, (sooollTuft) i%„ HA£$!ft3£a-$ff3: 

#MS»0W0SI!fffl, &%%!& 

#ftfl2H, l%-2%m “JK3fM£\ 

(®#> M/6T$&3£^#j^PBSi, sp^— y hs^#4-^-aniT^'pnT^^^rftgdtx 

Win, £»#££0r, ATtjft^MftAAItiiA 50 ooo {&£&. 
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m 7 m 

<2imsF»#£a0f), > 11 ^ 

SM^WJKSW, (fntfcfr) Rtt* 75 ooo (ft|?g-ft7fm±)o 

cr&) at, mtz&M i 

(T»>. Mil- 

w^*. £&mmmum£&m&m$L4h : ?iti&m&tt!m--jr. ft2fo*»#£sj0r£swspx 
skPsooffiftamaW^KiC. M-4"£M0rt£MW&i*j0ii 100 ooo^W, £%&i 

£MM£TftW#ftff 5 0 + BfWJliff(iptHfrPS 

faji, a#jttfe«$R«!(Tftm«±aftAa« 

attt±ww«itT it 

i^nftx* «^®i0tM» 

mwffima£ffTA*w»^. «^ft®0$» ffiffrw&te (JMI7-6) ^^iwi. *7~7«t 
7^ 27 0 (ft2M$$3C-§#f£M) Intel It, ftfHMfu-^3^ 0 

(BP in 26 0) smW££0Hfr. (M#M&£- 

iook, mtt^m^ffttn=iooxuift'>. 

137 y, aiMMUrttl. H2?iJ* (£M0r) 

#3flbiSJSi;i{&, ^4?ijjimr-3c^0W3cM*o *£W0J£ifiTTOffl#«imftTft3j6 


* 7—7 Intel »§& (2000 ^ 7 ^ 27 B ) 


KU0H& 

WitVt® 

mmn® 

Ja%m 



—3p. m 

137 1/z 

115 

8H 

1 002 

24374 

45 

7/16 

137 1/Z 

120 

8M 

\ 


650 

3/4 

137 l/2 

120 

9 M 

2 

2J3/8 

1 054 

2 7/l6 

137 1/z 

125 

8M 

2 128 

16 

292 

41/4 

137 1/2 

130 

8M 

111 

12 3/8 

586 

2 3/16 

137 1/2 

135 

8M 

699 

9 l/8 

659 

3 7 /8 

137 l/z 

140 

8M 

2 269 

5 l/2 

1 459 

5 5/ 8 

137 1/2 

145 

8 M 

1 442 

3 l/2 

64 

10 

137 i/2 

155 

10 M 

453 

5 7/8 


— 

137 1/2 

170 

9 M 

806 

7/8 



137 1/2 

200 

l M 

1 068 

2 5/8 

- 



s Wall Street Journal , 27th July 2000. 
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SSfil®-S£SB%iXl(@gil 

WM&Miftm. min&MMir^ “3 

s«i, #r “-” ft^gz n 26 H«jjm 

(j&a 7 —6) o 

aKtffl#8^—125^18^—145 Intel M 

MtmtfrmM&T& 125 #gj 145 b*. 8 

iAi6^sij3|> 0 affianmatiMH* 

#m, 8£— uommmu&s 

3 / 4 , M9ji— i 2 o#^^aw^l&ia!]* 2 -| c 
fi ^ > i> W it # * & M Bj dgsfc IB J£ Hi & S *§&. 

»*&». ftfli, M&&&3. ftj $ W M Pf* T 1 fij Ift ^ 7* 
anMSfi), -»*$, 

XM7. i+mrt-m “B&” m&&ftTmi£. &mmM¥ir'p, mmmm “$m*t & 

7F %} f 1 ft ^ & W. # Ji £n fsj ® T M. it # 14 Ifr {£ #j o 



vsS^sii^ 




JE lilf (Aristotle) £ «$j##0> 
#--# 4 & fj: (Thales) £$7--^ “iriiX^r”, W it ^ £ ft X A $Lfe 


■f£’ ftiif$ Jfe £ # # jiffi, jf! (4£fcA#M&iftfr#), itt, 

fJ T^A^JH&ISt . ft'Bf W W-S&ft'ffr# (#i^t##) iMl $#)& 

#lo ^Af'JT, 

f . BP & 1^ #m #'] fr A Ht, 

4:# 7 o 


A-fjkifVt&, @jfc, #^P7±#^7® $ $ & $ 1ft# 

* & fft £ W § 44 3fe M M & * K X & % H # $ HP $ ^ % iR # jt . 

flhW##+ £*i>J B„ #tft£±# 0 (ft^ft) $ 

+ ft# «*>#;(? , ® .E ft # 9 >M ft# ft («*j?i$$;feiij$^0 ! |- 
f«I) &'&%L%t4k'§fftX%%n o 
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&*-#^##Ift (exotic option), 0 ^ #*T « A ^ # 3 #1 

*A (4** Sr-K &(jftft**), 0T&U “**il83ft” (rainbow option) j£ 

ft***-**#!* (min-max option) 0 


IE*, (S|»H), #a?'J IfSA^tt 

0^ftft, #ft^-^4k4W$#WtAlf IWIft S T 17 
7$#^ftW(&4 , &#^£i#$#L£-$;2|0, 4$*il S r <K 0 0 


ft # W ■*##!&£ Si J» 

fti£?l£* l ifft, A###*#/**'*##;* “W 

W83&” (barrier option) #P $ % ^7 & 6 -f-^ 0 # Sj 7 J| j$ , #£L&% 

i£ + #7B, SJ7fJ#B (4t^9M) ft 

0 jfc 3€ $1 ft, i^t 1 , ft # ^ &*/ *— 't' ‘* (knock-in, barrier op¬ 


tion) „ ft^itii 6 'M 3ft$:l## B, J|3£ ftl^RI^ 


K( $i1\] t$L ftl^'fr $7 ft ft $j ■£)('fr “jfefelfcffli” ft (path dependent) „ 


(*Jfc) ft»&$&ftft#-ft§ftft«m£#jftlt, J. Sj $3 ftN ft 

4$4), 0 ft*Jift$fto ft*, ft*£47^ft, ft^ftft^ft#ftft&ii] 

7 Sr, ft-f ^|p[ftftiiEi$ K, ft $ ft |&ft f] ^ 1$ K —S T ft ft #. tB $H# =, 

^o ^P4, ftftftftlfcft^pmil^ 7-^Rt^ft, (A/Aff 

20ftfe 80^ft&£SA##i# W " ft & ft ft ft *T #*£gft# “Ktfttft”, 

ft Ai — ^ ft^^ftft lAJP? X — ft Wfift (ft J& 1^ffilrF (guaranteed equity bond) „ iJ('fS'#ftlA 

ftiIft#£$i&AjH)J^$Miia±)tl A -ft fcbfll. ft£ft^*feiAft^ftftft 
“iiit” lUlftiftAiii: #ftft$ft$€ft »4##, "fMlX-ftJftlftft 

(ft*P S&.P500, FTSE100) #)*$&,, *PftJftT|rJ:ft, # $; $ ft $ ft f )jt (ftft) ft 

#t4Tft, 0«tftft#&ft#m, ft*(* p* 

4), mA#W#&««®i£*ftftiiE&ft 


& ft P| i£ H. $ “tBS&iilSSSjSi” (index tracker fund) , i& 1% {%■$&&$t ff fa 16. * 

fcft> ft&A^i£ft(A3|i4##ft£Pft$;# 1 $;$-ft--ftfttHfc$$:$-iaft ($] ft — ft &it H: 

“ftMt” ftftfcftft), ft*, ft*ft3&ftft-ft#£«i*& 

MSKXttftVJKnft. 7 £/ft*tt#T*ttttfUft*TTW«-ftftft|*J*tttt 

# (&###) £*. 

0*, “i.ft” Jfift, ft*ft*:#ft*#*ifc;fr#iKsjftiE#tf&## 

^^0 
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$! , '6 0 $ “$fe'| 4 ” 3 C^S. —*0 £ — 7 M I &/ft it 381 (share option 

scheme) +, (&*!#&) » X^/ft # W (W#A&). ft 

iMMxX^itkAx#, 0*r*p*#*'i^/ft*ttfc±#, I5P4&2& (ft40 $ 

&£PJ#I 

(warrant) 0 ik/ft&fiE ft # # # &*] & # * Mj - & itf 

TO**# (convertible bond) fc #&#* ft - & N ft « @ £ ft ##- (ftfift 

#) frJfc/ftSftttfcftii&tfti-te (BPS T >K), ##ft#*£ 

$*'], «S t <K, *#»/£####, #•&«'/&. 

(mso (*p£#m> mm. 

ffl£fc° $|#P> — 7#®i Hi S/I#£ (zero leakage option) (RWffl 

iP*KSIWI^iR0ft#JftWai#9H^«r, (discrete leak¬ 

age option). ^ffias:##i/ssi«» (#p s&P5oo) w^w/Ksi5#a:3pjw*-^:sit/i*«ta(w. 
—7&^M«IItij8/] ; & (continuous leakage option) lft#J7Ji1n rf5#J#( 0 



• *jKWft£*£#MK; <fc «ffrte±ft (MWtM) &*£*£*#* W&&, MM 

'££S!!«0||#fcT-7 <0, +1} ft 

•BciSift^ (SMWtlW). 

• mT-ikftvtm at, 

{-l, 0} 

WrirWIS. SPmMJKMftMT&T, WAfommU “M” (M*ift7ft 
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m 7 m m&ffiig 

7fr»±^ai«iKsiw«R. m, 

• mm (*K) 

m. mvtmfcmTMu&mMRMmmHZMvsm 

• mmi-ffi, Cfcfc*n]ft3i> 

i£S£*£MJf£W Black-Sch0les^5Ct#^Wo &&5 $rT 

vmmn% (»«) amjett-. -'K^*iftgfiM&iaji8£±* ctjr) 

mmu . 

• iAjg^ (?pjp*) ±w»ttfT«4». 

70#j£^JKSIMil3im£2: 

m , 500 #„ *£fm3£Msi$mwi!]9mi’H] 

i ¥, <ajnfc^r-*JKs»i«wi!iS8B!fisijeijtT 3 ^ 0 

(LEAPS). lP4i£MSftS 

FLEX m ft o 



1. mm, 

2 . ftzm u & 

SlWtffllfc “£4H” S^i#^M5asaHM(5U8tllftWM? 

£? 

7. JP*|J?di«T-^NSIf#*#!fiW-^S&.P500 «jR#*»!t!i, #R&mMHWWMft 
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• (call and put premia) # 

• st (atA) jfr*jfc*L^.jfrafej|i*.^#4L«*Ail#* “#&—• 

)3fc¥fft” (put-call parity) #*■*}&*. **, A^T«#■#* 

a**.**!*#-* 

£#J<, 

• ^&XXW»3&3£ffr&S! (BOPM) f-/* 

'g«ii7del- 

ta 7$ # *P J5<1 (t 4> It ^ ffr « j* S. 

• ^ Black - Scholes -S^tfe*'ff tfa # iifc.# &.^&.##■ #} JL 

• Pfl Si BOPM Mi Black - Scholes « S 4^ Pal Ml £. % . 
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§f§8^ MB&jgtft 

BteaWU!l3W2}!ljtt-xW«a«ff#llilW^ ! W. fk W3IAW 

(in #*««*! JR*) ftSi^l&Sf^ffl^WSSSft. &tt£ delta xttffiSJRSL 

fe^JR*»#£*M&Am£**fca#toi|fcil, ; fJ§»!ifcMflM& (t = 0 ) “JR 

H + ®&:&” m&ME&lfrfa. (tfcllt) tt Black-Scholes & 

#tk*&min%'5!&£&&&&x. ^T^xtBiack-schoies^rjfeWMM, 






mn Bgt^tfeTi^ift#*#j«iw#jRsi3tsiiRisw—:»sx, aMifcfaMJHJLtj&aa^Bx 

+ ° BPftk 

«s-i *«tt«ufHKttH* 






m 


? 

« 

? 

« 

4 

4 

wtmMVts 

4 


4 - 

— 

thftVtK 

— 

4 - 


4 

MMlfr&m#J&<T 

! 4 

4 

- — - -| 

1 

4 

4 

r 

4 

— 

4 

— 


— 

4 

— 

4 

1 


ft: (l) “+” (T») J&ja#mffrfc«±?l OF&)> 

(2) “-” BP$»<t±fl- (T») (±?J-), 

o) “?” «aaw#^*nrsg* “+” *nne* *-”, **«*#««#■#?. 


mmmm m 

mmm®.: mm 0 m (t,> 

£{£#&. Tit^TS'gfeigisi 
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&ismi—s^gs^ixie® 


mitMftGWZtt-jzm&m, m& “Mtk&M” rmtt “& 

mftftte ( k) (s) 

iP*SI»HJKSffr# Sr SR, 

ap^KSfwaffrsaK, sismiftSMfr#H&EW 

Bim&Tihftttfa* BiltS/KMA, 

bp s/k^a, 3t5£#aE#mM0M&ttfi, bai$5« 

x&m (*) 

£PJ$0J3£ili##*&tfc^t6&A-AHAi#?£fflo ffi 

&5$ (^n^) t^j*u&, bm^^a, 

if itlin7£JSB0#«98&tolII«. Hjfc##S8#^*» 

ffr fi is t mm life & & * w ±t *n m « a . 

gtst OdcHiS) lBMJ&ifM±f|-, 

iit, <%, fuiwiHjATA, 

(MM), iPAMMBtl'0] (fcfcjp t=i/ 4 ^) <x 1/4 =/7V 0 M#® 

“*■§• rum”, ^=vr aa 

xmmmm 

MMftMlitetl. W±A, Mf^M®#3i£K4stfe±A> amiiQTitiim 

*r W±7HBili!j&l!. 
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m s m m&mwr 

(o (p>, & 

Black-Scholes^S, C 

0*P)=/(S,K,T,r, <x). f$^ti} Black- Scholes ^0JlfcfSCl&«?# 
*tt—Black - Scholes &5£afr*NB. 

8.2 Baft JUNK 


^ (jw »&«TmmmmttmwD ^uaw^s. 


-ft-£&(,&. AM bo 

Ml£{$ *) + #«Ufc;fc.(£ = &)+SyKKe- rT ) 

S+P = C+Ke~ rT 


&{nmirfafimmi(LM±&mmM*: 0 c±ftm±%gM, mu i+i, +n ap± {-i, 0 } 
{o, +i}, m$ci “%w” 7 u m&” -m, 

ffi8—lj^o #ftTffiWS£: 



* * = 0 H\f: SStm^ + =Ke " mUMfe + #Sfc 

ms-i mm-mm^n\ 

Sb A; 

loon^n, 
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r sms—e^sa^RiBfteg 

% . jass-i« m#m, a p^ 

&, 90Mtu «K) ^hoUtc OK) M1ff». 

V p = max {K-S T , 0}, K*0Ht>&Vs = S T . 0M£ A M<fc&£ 
K<S t 0^*S t , ft *>S T ttf*K = (K-S T )+ S To ^*l£B 

m$B: #^ffitx^^ + 100 *jfc e-^ae^ U=0&}) 

in&ffc^A “J&m+M9kM$L”, &»M^37K=ioo Htu (S t <k Btjfcff) s T > 

K CFJfcfrJjm, S T M®*). “mmmi5l£& + ioo HtcSE&” s r 

(^ s T >K(tfiMr#i&$ft, SEflHft*) ^MiooJItc (S t <kb**JWt#*»#. fi«&£ 

100Htc) o S^ftTBf, i^A^BMM, ^fnft^A Q=o) 

S+P = C+Jf e -' T (8.1) 

S = |RJRKMft, P = ®«8J&0Hfr, Ke- rr ^ftf = 0 

Mi*, iP*&i£#ft?T*ac»!fc, *4k*Tft «=TBsfi#i>fctTllMftK, Mfti = OPtjfSft 

Ke-' T «36& 0 3K^»*Ke-' T g#««C* “&?T0-#M8Mi” PV(K), @jifc 

PV(K)= Ke rT (.#.%&££$) (8.2) 

PV(K)=K/(l + r) T (ft ffl# * * *|) (8.3) 

cs.n $ 

ffl'&AM^Bftt=TBtWHI-tt (HWrffr K=ioo) 1 n& 8—2 8rjfi. 

*8—2 *§£ A faSlgB £ t=r frftfjtft{i (#lff«-K=100) 




B+ai^ looe-^wfdfi 

Sr — 50(<K) 

V s + V p = 50 -|- 50= 100 

100 Htc-K 

Sr — 1100/0 

V s + V„ = 110 + 0=110 

: no Htg=s t 

i 


ffl'n A: * = 0ltf, -^3fj£g)MP±-MJI, 

/ = 0ltf, -^#^ffi^iP±Ke- rr M7uWa^o 
^K-lOOftf, |g£A WiftiSjinffl 8—10r*. 

mmmum 

AftflJJfiB TM0Mg(JiiL^8—3). ill £ JR® ft4fr St>K, SP£#Jft®;ftftft 

ftaJffiB**, ®£®®ftft*s r . *g&, MS T <K, w^3tjft#ittW'li[il*(K-ST), jkh 

S r , A Wlfe^ = (K-Sr)+S r = K 0 
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* 8—3 



*H3W'Ni£W1ft3S: 


s t >k 


St <K 


iB.$ A a) 


£-B< 2 ' 



( S t -K) + K=S t 


1. m&A: 4(=OBt, J&j&SS 


2 . m^-B: *t=oB«f, 


b 0 Ms r >K, cs t -k), 

K, (St-K+K) =S ro ffiS. $P#S T <K, 

M “3I&” **#F*K, aMffl'&Bft TWMUHt. 


C+Ke rT -P+S ( 8 .4) 

4‘ = °W. 8flB591Jf. r*BS, Jp£«r JP^ftfflBrKJtjSiiBlack-Schol- 

es^a-xw^rfeii-jrdicwffrfi, (8>5) #ajpWft-«. mm-mmwtx. 

3sassw«m*-t^#A®®iua^, mskmu, 

rant. jKwwadj/3SA, 

(8.4) * “fflit” if} AX M$cff]M#$c#§|5iM 

(8.4) mmmmmmmu. mmmm^ (M$s$) 

P=-S+C+ Ke~ rT fo n 


ia&jK (8.5) wwaai, (-ia %a—' tmmrnu (+n m 

M^t«Ke-' T (i+,tB£ Tttf^K) “f&ljjg” 

iS(=o#, nt&M&tfllftM:P, #RP^-s+c+Ke~ rT , 

mmm ; 

(1) i'W#pgmjM$###m, £&&t=oBt, m±m%p+s» 

nnmm&-. 

(2) fflMf itAf if WI«I«, IIjBKe-' r #6|tTl t 

*« = 0P^, S^/MM P + S>C+Ke~ rT , A^8—3 4j, af]®3gE 

t=raf, M±m#MGMit!c&ttRI, HjJfc?|n|fe&**. 
nv&, 4t= OBXf-XM&MA, JP*ifi'&ftAai^« 1 ft*fj te ±, 

k^uch. 
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mS a =SUftS A = SD CfiE±fc|tf>, ioffi 8—2 17= 

1.1, D = 0.9). Sjtfc[/>j?> 

D (D>0). &, fgfHM R>U>D, BP&W 

ft^W^BKIftilic^iJSfTJRIIWilfciS^. W&ibmumg. l jiTcJ&H, 

ftSfTflf#. ft&flmiflU&K, R-u& mr-d, 

u>d^r, aimmmgife' 

(jttlBB8-2J9fjS). ISCl^: 

C U = J£#S U = SIJ 

c d =$#s d =sD # ft # ft ft & # * >& £ 

mat-. 

C u = S a —K=SU—K 

C d = S d -X = SD-X (03/ SD>K ,^U C d =0) 

#&*/<&& V u =hS„-C u 
V d = AS d -C d 

3?T1£ <=i 

AS U C u =AS d C d (8.8) 

J ,_(C u -C d )_(C u -C d ) (10-0) 1 

S u -S d S07-D) 100(0.2) ~ 2 (8 - 9) 

±&##r4>, ®ff]flFdi7—'MMHBIil, ^ (8.9) A JKJKMW^^o 

A“delta” (#J*LT—#), delta ft#„ 0^^-g- 
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&MXM - 

delta Sc 

tiw&m 9 

t =i f t =o 0 * 18 $*, c 0 

114- A & $ $ KL it = la4- A & t=0 tf$&& 


hSU-C„ 

a + r) 


= hS~C 


( 8 . 10 ) 


m&a. (8.9> a ^iiaffftife. nmmmmuvt®% 


C=^-[ 9 C u + Cl-q)C d ] 


( 8 . 11 ) 


R=(l+r), g=(J?-D)/(l/-D)=0.75„ “M”? = 0.75, r, DfPU, 


$;t>£:fcfr<ifcJ£ (C u , C d ) 
fi)#o fc.*g#C7, Dfrr#**.. 


Scfnassij, (BPC/WD Wtt), 

(U—D) mxt&mMmik%toiSL3i*, mnuis^m 
m, Black-schoies*ai+fi#s^fi®w^ffl. «»w&imtg&st4>, 

ifc. ^ffextMI&WRMaeinfa, WUXtJS* 

MU® “£¥” ]£ “lEH” 0Mftj£jjt-&. l&lfM&AMMffi 

wm ®Rfim£0H&, ^MMU®1frtetiigtti®ffi:mifl-®#:£' 

US q ( risk neutral probability ), ffi ^ fH ^ Jt>£ JE % 

mm{frfa±w®gi iz 

“^MS'JM^'% 4 ‘j*u&*H£ 

W” cs. in, a-jgfl- 

(risk neutral valuation, RNV), '&feBT^%mMU®%.Vt t P&M%S 

wm, 

*M3iS8 100%, 

9MMU{frfe-5fo®mg{fr&®fflMl§ix&3c£:' W&M, j&S8M 

«/i'afcs*wjR* 
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ms m m&mwt 

in(s,)=^+in(s,-i)+e f , ^ 

m. var( £ ,)=a 0 masm/*= o, {a*##*, ffisw«fa & «r ib tu«. JB«W 

vtmmmT*, m&z.7v, 

w'Amfcji, mnmmm&ZMMBOPM 

mmnlaimft&mBm &}%!&, i£iEJi*£to Black-Scholes3r&|ft*5!lj 0 

*JRllME« 

&&S8&W«<fr£l0 3g7G, @&C=7. 143(# “<£¥” ffl-tt, 

&M7o wtin&mt —#, ft«=oBt, 10 iiTcigth—isiBts 

Ai/2MI^fff=iitM«. 45 Htg, 'SWiftA^MOU 

7C» BP(1/2) 100 —10> 12. 5%, BP(45-40)/40, jgifcT 5%$J^GM,&f!|^o HcifM 

£JH&. @J0PJfl£^ (8.6) (8.10) riiAWJbtJS. 

tfcM7li7C, #3iii££i/2JK 

50 H7C( = 1/2X100 H7C)3f£»J-^r-t^fi^f)«t>„ «=0 43 HtE( = 50- 

7)o t=l BtnnfPJ 45. 15 Ht£( = 43X1. 05) o W*=1B|, ^ci^JK 

Miftfobafflefo, afflxtM»Wffl^Wil|-ttS|5#Ji-45 Htc, Sitt t = 1 ttfWj&jpj#i* o. 15 

(45. 15 — 45) „ 


&mvL£&to &. mat, WLmftteTWimm&m&mwkMuiftmmmi, mm u mm+mmm 
ix” m h p m& ; 


ttftBttttit (fc P j»j&n£st+i>h#i&am£^): 

mvr±&n'&&=h P (sm+p a 


NtHt- T£i»!Mfc£ = h p (SD) + P d 


{& K= 100, Sfti = lB>f^ll0^S90 (inffl 8— 2AJ0fj^). $A S u = 110 ||sf, m&MUtfi 


^mp„=o, s d =90Bi, & 

##*#?+it^ 


_ ~(P„-Pd) ._ —(0-10) . 1 

p (S„-S d ) (110-90) + 2 


( 8 . 12 ) 
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snxti— 




(8. 13) 


h P S u + F u 
h D S+P d 


= l + r 


&&& (8.13) + (8.12) ftft, 4- S U = SU, Si = SD, 

P=: ^P u + (1 _ g) P d]= (0-75)0 + (0.25)10 = 2j 3gl 


(8. 14) 


£«F, q= ( R-D ) / (C7-D). ^ (8.14) 

p^p*, p= 2.38i s 

0 

F=C—S+PV(K) = 7. 143-100+100/(1. 05) = 2. 381 (8. 15) 


8. 4 n BOPM ft delta 3tfJ+ 


m 8-3 bopm £ 

D = 0. 9 0 £IS±, UftD (BP 1/D), 

D<(l + r)<[7, «fntpwrWXt»!KafT^# 0 #J*flM8-3+, <7*#+l/D, {0#r = 2ftf, 

H*:3Eifcl/ftD$^'l>, ?&# SUD#*J&#SDU, ft&lftltft 

&#p^+ 99 0 99^/h+ft^jK^ioo, M^w&ra-^sijo &t 

*+-#*&&** u=i/d 


A. 


100 


517 = 110 


SD = 90 


B. £A-+ 


A=100Htc 


C=10. 714 
U = 0. 75) 


^ G = 15 < 
(A»=0. 954 5) 

Ca = 0 ^ 

(/id =0) 


SI/ 2 = 121 


Sl/D = 99 


SZ) 2 = 81 


C™. = 21 


Cod = 0 


Cad = 0 


00 8—3 MS0 BOPM 


(8. id, mc uu , c ud «c dd 

in, m 8 — 3 B 8 — 4 , 


Cu = J£ [gC uu + (1 - q ) c ud ] = — 7 ^ - ( - j y + °- 25 ( 0 ) = !5 


( 8 . 16 ) 
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JBKJew- 




Cd = ^-[9C ud + (l- 9 )Ca„] = 0 


(8. 17) 




C= i[ qC a + (1 - q) C„] = °- 7 — -10. 714 23 


(8. 18) 


c=7.143 

(8.19) (jaa8-3ffl^8-4) : 


. Cuu -pud -21- _ g CIC 

u SCU-D ) 110(0.2) 


(8. 19a) 


I _ Cud ('dd _ ~ 

d ~S(U-D) 


(8. 19b) 


C u -C d 15-0 
SCU-D) 100(0.2) 


(8. 19c) 


*8—4 


#A#» 

|S)Ttb$ 

s ( 1 - 0 ) 


0.1 


-0.1 


100 


»=2B* 


100 


0.05 («SHfJ*) 


1.1 


0.9 
0. 75 


$l£: 8aj*tt#5s 

UPSW»* 


*2^: 

UPSWtt* 


110 


121 


100 


10. 714 29 


Wif 0 

Sft3£: 
UPSW»* 


Wfal 


»4<S: 

UPSWtt* 


0. 954 545 


67. 5 


70. 875 
70. 875 


0. 75 


64.285 71 67.5 


70. 875 


tffl 


Will 







XtHtfctMtO* o. 75, — %, *^±#81 0. 954 5, ftjJUJiT — %, *£ 

jam*!*# delta ^f^=f#^£Mi^iBc^o 

ftf=0W (A=0. 75, C=10. 714 H7C, S=100Htc): 

l ooo^Mft, 5&A 750 MH 
IX loo HtcP^iA 750 JKI§:^ = 75 ooo Mtu 

IX 10. 714 n Timm 1 ooo ^#^^^ = 10 714 Ht6 

}#S:^ = 64 285 UtE 

(fc o =0.954 5, C„ = 15 Htd, S=110 Hjc) : 

iM'm Mliftii. V u = 750(110 Htc)-1 000(15 Htc)=67 500(Htc) 

M 1 M'ft^ = 67 450 Jijc/64 285 HtG = 1. 05(^ 5%) 
h u =0. 954 5 = NJN c: 

Wflb 1 OOO £Nf 954. 5 JKJKSI CfrftA). 

ftiB 785. 7 ^#J£$&( = 750/0.954 5), 750 Jftj&JI (^&B) 0 

750 ±^SIJ 954. 5 (WftJRllOUTcWflMft), 

ilfi—S, C u = i5 214. 3 'f'#gfc#i!2( = l 000-785. 7) 0 H&'fgi&ffcf] 

B; IX 15 MTCfflf/MIR® 214. 3 = 3 214 Ht 6 (f£|fc) 

fiC 0U ^^ (C„„ =21 H 7 E , S= 121 H 76 , r=0. 05) : 

JKSM0HI = 75O(121 Htu) =90 750(Htc) 

**#*»il2Wf/Hi = 785. 7(21 Ht£) = 16 500(Ji^fi) 

= 3 214 Ht6(1. 05)=3 375(Htu) 

0rWffl^WffrttV uu = 7O 875 Hx, 

% 2 $|ftift^ = 70 875 ||^/ 6 7 500 Hto = 1. 05 (#5%) 

mm%&gmm£iftMv ua =7o 875 mtc, ^m%5% 0 

nm A: l OOO 954 - 5 1ft 

IX 110 H7C«)^^^A(954. 5-750)JR|jfcSf = 22 495 MXc (ff gfc) 

(C u „ = 21 Hjc, S=121 H 7 C, r=0. 05 ) : 

JR3lto0M)i = 954. 5(121 Htc) = 115 494. 50(^tc) 

**#*83$tto0Ht=i 000(21 Htc)=21 ooo(Htc) 

M£%^M{frM = 22 495 H5n(1.05)=23 619. 75(j|5E) 

BfmR&Mifrt i V m = 70 874. 75 Mtc( = 70 875 MXu) 

M 2 $|fti&& = 70 875 Mtu /67 500 Ht£ = 1. 05Q£ 5%) 


176 





TM.c u ^H>fck^^u=o. 954 5, A tf&KrSI c u „MW1i 

Mo 

(C«, = 0, S=99 Htc, r=0.05): 

JRPW0MS = 75O(99 H7D) = 74 250(Mk) 

785.7«»=o 

®*$fi(ltttfl-{6 = 3 214 Htd(1. 05) =3 375(Htc) 

Vua = 70 875 m% 

&^V UU ^£*0|!^ delta XttfAM 

*=o^ 0 

SQM (hi=0, C„=0, S=90H5t): 

* = 0ftf«fn«& 1 000 ^M$$, SA 750JKIRSI, 

V d = 750(90 J|7C)-1 000(0) = 67 500(^70) 

0 1 $$»&&=67 500 Mtc/ 64 285 £x; = 1.05(jft 5%) 

a-^VuWMffiR. *rW»f}»l»lt4s*Ad=0, 

JK*. 750JKJK;*«fti. ^«J8C±W c d =o WUH&MdlW 1 ooo 

iH«F»*wAiifeAji 67 5 oo^t 5, *“»w 

!&Mi»llt^Jftllffr#Jl99||jcaJi81 (ja®8-3) 0 0jfc, 

#f*$. w^3itffl'&w*7fiit5iBiiN-a^««E. *8-5ti& 

tBT lO^MJ/SWfflfa, C lo W0M& = 39.O86. 


3(1 8—5 


*A#& 


fa±fcfc$ 

0. 1 

filTfcfc$ 

-0. 1 

S (1=0) 

100 

K 

100 

r 

0. 05 

U 

1. 1 

D 

0.9 

q 

0. 75 


am* ; jKj*0ms 

UPSW#* 

10 

9 

8 

7 


~X#}£n=10W 


259. 374 2 
235.794 8 212-215 3 
214.3589 192. 9^5 173.6307 

194.871 7 175. 384 5 157.846 1 142.0615 
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6 







177. 1561 

159.4405 

143.496 4 

129. 1468 

116. 2321 

5 






161. 051 

144.945 9 

130. 4513 

117. 406 2 

105. 665 6 

95. 099 

4 





146.41 

131. 769 

118. 5921 

106. 732 9 

96. 059 6 

86.453 64 

77. 808 28 

3 




133. 1 

119. 79 

107. 811 

97. 029 9 

87. 326 91 

78. 594 22 

70. 734 8 

63. 661 32 

2 



121 

108. 9 

98. 01 

88. 209 

79. 3881 

71. 449 29 

64. 304 36 

57.873 92 

52. 086 53 

1 


110 

99 

89. 1 

80. 19 

72. 171 

64. 953 9 

58. 458 51 

52. 612 66 

47. 351 39 

42. 61625 

0 

100 

90 

81 

72. 9 

65. 61 

59.049 

53. 1441 

47. 829 69 

43- 046 72 

38. 742 05 

34. 867 84 

mm 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


* 2 £ : mmm&mtoc 

vpsmnm 

10 


159. 374 2 
140. 5567 112.2153 
123-655 9 97. 684 9 73.630 69 

108. 488 84.681 59 62. 607 99 42.06148 

94.885 85 73. 056 73 52. 793 49 33.908 7 16.23212 

62.6914 44. 133 7 26.98107 11.594 37 0 


5 82. 70213 62.6914 44. 133 7 26.98107 11 

4 71.808 57 53.489 61 36.58217 21.244 02 8.281692 0 

3 62.09384 45.368 39 30.0784 16.58275 5.915495 0 0 

2 53.459 85 38.249 87 24.544 3 12.850 86 4.225 353 0 0 0 

1 45.818 14 32.056 64 19.888 26 9.897 783 3.018109 0 0 0 0 

0 39.08673 26.70984 16.0114 7.583129 2.155 792 0 0 0 0 0 

Wfal 0 1 2 3 4 5 6 7 8 

# 3 £ : mh 

UPS#!#* 

10 


5 0.999511 

4 0.997 627 0.990 72 

3 0.993 245 0.977 177 0.927 522 

2 0.985288 0.956 111 0.878866 0.700461 

1 0.972 873 0.927 354 0.821 914 0.613091 0.292732 

0 0.955 415 0.891 402 0.759 576 0.531001 0.230004 0 

WH 0 1 2 3 4 S 


0.997 718 0.989 351 0.950 305 0.768089 
0.965 059 0.875 989 0.603 499 0 
0.789 887 0.474 178 0 0 

0.372 568 0 0 0 

0 0 0 0 

0 0 0 0 

6 7 8 9 
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IBIRJigtfl 


NRS? 

|jj| N " 


totmam^iE. tam&n 1 sp^^&^M^ii&^/h^xM 

as*. &&m 2 nm^m®, £fH»«j&&*£ijE, ®mt=\mt= 2 M\wm.£mmmm 

mm. iaMkRo 1 mRnfr®mnimm%2Mto&&to.&*, a+ 

i? 01 )d+i?o 2 )^M^:T(i+r) 2 0 fcfc^tp, ««£i=oBtam-'f- 

mmmu, fflA^in. ««iiwi»MiTM«, w»im&Mi mm 

znm&MiM$m, «*&iiE, iP^nrum 

ftlfc*H,l&i|fc&MftWi!fc&4s (T£S& *j§, M 

Ml fflJB*. MJimflM&JftSI “£¥#!*&” £T. #ft$n »&&fcfcfc*fl 1 |&i|fc£M£ 8 li|Jc 
M, |W|0t££J&H, IEJ 

£W1»a 


^(8. 16)ft&j£(8. 17)&iH7«**Mfc£ C uu , C ud fq C u ft C d ft, #^(8.18) 

4>W C„ ft C d Sfn#SlJ 


C=4[(l)9 2 C uu + 2 9 (l- g )C ud + (l)(l-g) 2 C dd ] 


( 8 . 20 ) 


-t5$+to “ 2 ” ftigww&j&eww&ajj&ft- sud (frsmuD mmdu), “r 

Slf ftSD 2 «PKW-^HS. ftff]nrwiE9a)»^*« 1 »4 , tttH:MJK<fr±^W«^, (1-g) 

irT^PWW. ip^pj&^i/u, uDmDD MM^frsmq 2 , 2 g a-qma-qy, bopm& 

j£ (8-20) «=2 HjttCJiM 

TWW-^zUUfc&sSt&iH, 


( n )=_«J_ 

'*/ (w—jfe)! *! 


( 8 . 21 ) 


&+.*! =n(n l)(n — 2)•** 1 * 0! =l,n^XMMffl 

Ml n = 2 B* : 

£ = 2 W#gW(2!)/(0! 2!) = l(t/l7) 

A = 1 WPM§W(2!)/(1! l!) = 2(l/D|KJiDl7) 

* = 0 Wlfrg:t(2!)/( 2! 0!) = 1(DD) 
0««n=2Btl£;£u &#nmgBBtii n=3 w. 




-x», *tfcffi*=i, 


(”) =3! /2! 1! =3 

&;UMfr&4HJd*UDD, DL/D ft DDUCJiL^ 8—5) „ Bjfc n Bt#|1*»T. — 
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( 8 . 22 ) 



&MXS 




C = ^ 2 (”)?*(! - g )-*max[St7*D-* - K, 



JS*ilM»*nl^»iJgSlJS(J)9*C«-9)’"*W*MSt7*b-*. £*S&5$(8.22)»f«;frJg#rt 

fclinn=2Bt: 

C uu = max[0, Slf—K] C u a = max[0, SUD—K^\ C d d = max[0, SD 2 — K] (8.23) 




BOPM ^ 8—5 tJb T * = 10 BOPMfg 

ft: 

• “±£” » “T£” (U, D) W«ft«PJiB»W, (BPU^l/D), ££ 

aitmifi (bpmm)o 

(8.22) fB#&^l^&j£3fj£$;fc|ftl|fc&max[0, K- 

SU*D-*]. && (8.22) K, S, 3\M H n, 3Efl,|ft;flJ 

O/, D), fi'e-^ft»#W^AKI8r«l#fnJttft*lfiF*JKW««^. 

v m d % i fa*t? 

*=ob*, r, K*ns*bftBfcitt. 

BOPM^Mfi-a-w RNvs«*xt«i<!iafTSft. jwr^rawu 

%\dmm, t/ftD &m± 


(/=e' , ' /5F (8.24a) 

fP 

D = e~ l, ' / *‘ (8.24b) 

£+. At=T/n, T*m¥*^ftWia«IW(B|, n£ 

mniaT*tft&n&, a«(=t/ B ) 0 &ftawft+ffftffi4&wj6to£ 

* ln(S[/)-ln(SD)=2<x/AF, Hjlfc Sl/fll SD 

a^(/f0D M#ftfti/=i/D, M.TOJS:rxWMxtlScg&tt, in*ifcff]toBto 

ftt/=l/D$f, SI/D ^ SD17 fit) 
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ib s m m&mm 1 || 

«=OBt*loo, £*=2M*|BJ1!rj6±, loo, fUfn&£i§S!J “XtlJcto 

HHSt4»ttM# w fsiMo HilfcJimffN* 

ife-5JR*W*tfcM*, SAIRNV65#1. 

uums 

izst+ns. mm 

R-'t&mti&G: 

N$$#6<7#A + 1 = (8.25) 

NS+(-C) = -B 

C=~lqC a + (l~q)C d '] (8.26) 

g*,J?=(l + r), g=(J?-D)/(U-D)MAItttW. 

**-+»»*** 

( 8 . 26 ). 


&&#] * s&Jfcfc. 2 * tt jjtjt. 


(8.25) 'f^C=NS+B6<J^^ 0 


jujLv\m 


i BB8—4ff^, #j##ifc£*l?=(l + r)«|Bi._ 

@t#o ^B>0Bt, MJBCOftf, &-#&&&*, B>0 

$L®m$A: sstm+mm 


£$m'£ft$* = (NS+B)il?c (8.27) 

ft«=lW. AtfjiBc&JS ( NS U + BR ) i£#Ji (NS d +BR). A W 

C u ft c d WttlS: 


(JVS U +BB) = C„ 


(8. 28a) 
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n= (a - Cj)/(s.- Sd) 

B=(C.~ NS)/R 



N 


« = 1 Sf, Sffl 


«=o 

C= NS+ B = [ 9 C„ + (1 - q) Cd]/R 

ffl 8—4 + 


( NS d + BR) = C d 

C u -C d 

s u - s d 

A&5$(8. 28a) (8. 28b)$Cl#5lJ 

„ C U -(NSJ C d — (NS d ) 


(8. 28b) 


(8. 29) 


(8. 30a) 


ttJNffl&a£(8.29)WfliftA, S U = SU, S d = SD : 

S u C d — S d C u UC d — DC u 

K(S u -S d ) ROJ-D ) C8. 30b) 

0* C u -C d = N(S u -S d ), #_S.*£^(8. 29)4 J W£JdflHWb:mWMrt£-5£(8. 30a)* 

MI. Hjlk*«=o *£-5£(8.30b)*q£-ii; 

(8.27), ^d#SJ 


C=(NS+J3) = -|[ 9 C u + (l- 9 )C d ] 


(8.31) 


q =(.R-D)/oj-D). K=a+r)$ 

r c , M^R = e r ^, Rrp At=T/n. 
iA® 8-3B t =o 

it a, *&5S(8.29)fn^(8.30)^fn#aj: 


C u -C d ^ 15-0 
S u -S d 100(0.2) 



75 


(Hbu^) 


(8. 32) 
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„ C U -(N 0 S U ) 15-0.75(110) „„„ 

Bc = -^-=-L05- = “ 64 ' 286 


(8. 33) 


@itt*i=oBt, n.fflm.'fr&isffi a 6 *. 286 Mytxmm 75 mTt&u&m* ^mo. 714 n 

&mawso.75jRiRstto£**i-- 

U s N o S u + B 0 i? = 0. 75(110) —64. 286(1. 05) = 75-67. 5 = 15 
1?^ D : N 0 S d +B u R = 0. 75(90) — 62. 286(1. 05)=67. 5-67. 5 = 0 


bjus^ui? 


^±: 


N u 


r —c 

^UU ^1 

S„„ — S, 


0. 954 5 


(8. 34) 


„ C UU -(N U S UU ) 21-0.954 5(121) 

B u =-^-=- 1 -^-=-90 


(8. 35) 


ft A 90 110 H7EtfHft*&3£A(0. 9545-0. 75) =0. 204 5 J&J&H. 

22.5 67.5 myt, 90 Htc. Ik u 1?,£#3frSJ UU *p UD 

M£S*A: 

15Tj& UU: 1V U S UU +B U J? = 0. 954 5(121) — 90(1. 05) =75 — 67. 5 = 21 
15T/& UD: N u S ud + B u J? = 0. 954 5(99) — 90(1. 05) = 94. 5-94. 5 = 0 


8—3B) 0 D, 

N d = (C ud -C dd )/(S ud -S dd ), *«£££!& B d = C ud /J?„ ffiH* C ud =0, 

UD |P DD WflHKJSLffl 8—3B) „ 

35{Hi+imM’i£W#*Mc u *nc d (S u fqs d ) WII, 

c u m c d 

(s&S'Nig# OB*##*), Mi«t&*jew±M##rrjasi 

deltaISfP#SJT|ff| 

n iu %m&, 

MikMtt (#*JWtSO 3cS«|#Dlia, H^MJBttpruiiS 

SlJgfr^lh, afrMfcfflTfc&S, (i=U, D, UU, DD, UD), 

MMW^sSSM “±®” JB* 
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“t# m wma, mmm s t . t &6wnz, 

Jwmwm»4tt««*uetfr*;K3r (ass—5), 


C, ,k — \.QC l+ i, t+ i 40 q)C l+1 , t ^\/R 


(8. 36) 



ca,«=[ 9 ca+i,«+a- 9 )ca+i,*+i)]/j? 

ffl 8—5 

m&, (±#i4 N c =d 

1$M it, j) ±aM£-ftj#Hi: NliS'.i+B.,; (8.37) 



h 


t>J - 



(41(7*41 41 1 / 



•^ C C f 41,;41 N S t ,jS t+ i tj 

R 


(8. 38) 


(8. 39) 


8.5 SMMMt* HiCJWtt^asMjfe^ 


Jtsum (*£#£*1) 



itinaur/au, jn&mmm 

ft&MiMr, '£W0Mt#Aniax{K-S u ,O} o Sjtfc, ft SK-S,>P, Ifctf]IU «S “ X + ft 
P u SK-S u tt#. MK-S U <P„, Hitfn Puo 

aas. iirWi?^i[nrfg^s^ p„, p d r* 

No S<nfflirjfeUWD±Wfll^rKilSi!l* = OBiStt#!ft«i“ttS<fr0t"P* o SJg&tfHBP-ia 
max{K-S„,0}iS^Tfcfc^, « = 0 Hi3tJR»ftWffrS. £&&« K-S 0 S 

f±i p*. T;$tiMn«F£#si, aazixsms^ssiirihffMiRft 

E*j»fWfliaTifcNsaM. 

BOPM 

SJKSXttiESHi. 

M$n. in#iMnfi®$S£nsMXftsis*£S&&4s*»fT. w^sfliiiistfeRrBJissa—^ 

KffW^WSSMSSffr^, Sff]££n4ftMttgitt«tiT£ttixaftXtiR£m«tt s 

C u = ^[9C uu + (l — <?)C ud ] fn Cd = -^-[qC ud + (l —qr)C dd ] 

(1 + r- *)-D 
q U-D 

r®r-£#f&fto a—+ 

Kisser. m&ftiummtiiscMtLm, sp^&sMttssfcMs^r-*. 

*t&*-xtt&?r$—*fc®SI;fcfif, c u ft c d WMi^Sj-^MWrtaifrSaff tfc«, 4 

B»£tfJi|feA 

«ft-x#ra»^nts, a* am, w^»=t/a«. 

Min T=30/360, ftfnii# Ai = 1/360, $54, n = 30, # y M5rj&ft^&|^±#J —X, 
*=»<A*)BiX#£rft (* = 1,2,3, •••,»), & « = SWD^HrtT j=0, 1, 

2 , -, o, SJR*tt*Eft£S, *£EttMfi:fti|fcA. in 

WU&EfcMinftXtta,, $54XMftMB#!W1?£#;£ S(i-$,.)iPD-\ 

ttin. 2 'MT/SifX#W—Mft, — xwwiSMinffl 8—6 %b±.8M-— 

Wffi. 0j£irsXft¥Wfisa^r—Sits, WfWKii 

&m-. 

• &SIJ«B T«riinS#«SttWiftit. «fn#t&*nxtt®SSI«r->M!fj6 T-1, $$ 
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£ 6 $ 1*1 



s 





SIP( 1 - S) 

SLPDil - 8) 

SUD 2 (l - 8) 

SOM 1 - 8) 


fen ft* 2 0 , 


ffl8—6 -x«;£fta:fij 


max{bmymfrfe-K,0}faik®, ^JTOfliafTT-^Blo 

• M$P,M 0 = 4.5 {0JiSl7 2 (l-5) = lO5, K=100, 5 04.5), 

Sift “5” !&#ft4. 5 0 C u Wit»$nT: 

C u = -|-[ 9 (5) + (l- g )C ud ] = (l:kiP)3. 7 (8.40) 

• l!S!jgfl'm5IJr = 0at, UcCiffl Co ^£Wl*i«fMI max{0, 

s„-K}ffifcb^, £&ffr##ftra#;t+M*:*:#. 


Sia^lBSMtlTMi^fD (Maze 

D+S-Z-S=D-Z>0 (jB*a^S»3i#WJfa|HIIg). 

ft:BJ3MfrSiai;aD#$ffc, 

sfn^Ms* =jRn^#-M^rB53i3(c5(Eajpjwai<i, 

M s*« U » D S?6 „ fg«&B*?r, gp^ : 

MB^lSff: S* =S-De~ r(T - iAt > (»A*<r) 
l^tXB^lS: S* = S (iii>r) 

iBSW. CfPD Wff i[4fc® S* Wjftffr* <r* ft#. Hlifc U=e°' S*, D=l/U, q=(R-D)/ 

(L/-D)sa^^Rit^tt » 0 &#xt^ s-afn^su-^TOS/g-w-xw, &jh;®bii±, jq 
ijwsdfs. ^in«fc#u s ^zixWo ipns 0 * * s* ^e «=o ^ap^j&ffr s $j- 
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li&icgti')' 


XmM: 

l&H 0 £ (til: S= So' U i D i ~ i +De- Kr ' i * ) ( £A<<r) 

S=So'U i D- i C«A t>T) 

5 ioH7cWa:fiJ, 3l$Aaf!ji$M=io/(i+r) 5 = (igigJi)^ H 

7Co «So=100, I|5^s„*=98 0 S^ 0 A 

jbssiijbb®, f&tsfcxwifriii. (*««#) amm*. 

#Ht> sm*&s m j&nnm. ttip, 

#afij, s* =110 H5c, afljD=3H7C, M'A r 

sMmit^c. mmxttumjs, vtfaxjmmmjtmn houtc, Mttfij^itmsfcgimM- 
ftLwiu^k 3 H7n(=ii3—iio) 0 inm®auiM&c r it3^7cwrta<iHi[5i/i', 

#& c„ 

Cr-i = jf[g(20) + (l— q)C c -i, d ] (8.41) 

&&: BOPM 


• l/, D, r, U ffi D ftjg, 

w. mn&m u 

8 . 6 Black - Scholes 4 §t! 8 ! 

i9tH:ffl6o^, swam 

MPUEmmufevt* 

—^££;EM.ffiitMJ6&tH9ltiUlt#m? XM 8.1^mj Black - Scholes 
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20 fS:4. 70 (Fischer Black) , ig.# • M # 4 M (Myron Scholes) 

*>*##•## (Robert Merton) Ef tT, » 1*1 # Si 

^ H ^ il S3 CAPM#44 ^$&*p£#^$|I& 

&42t4T&tt, 

#r#4#r&20 #£ 60#ftgt*nk*jf|(f & 

it jsl Black etj&, • *##*#*#**« 

ATMixffftl • If ^t§i|fflR ( 

M*t#S3#j§SIS£&lB (Intertemporal) 

CAPM # #, & + *#J@.*SiEA Black - Scholes A £ $ £ qft o 

it#. = £-&$#r*. tefim&A 

“t te**isi*#e* 

ARMA, 4 #ttifc;fc*##£;&PllFA#f£iftj| tb# 

$7 ((j&J^iS^F#)) (Journal of Political Economy, JPE) it®, Bg & X A 4 Jk it T „ 

# A 4 M/ <( 15 ift 4 ^ if ^ If # » (Review of Economics and Statistics) •& JE 7 fife 111 » A i± 

• 'y&4 (Eugene Fama) ^P It # • A Kf (Merton Miller) $A#T, JPE ^$7 it — it 
x, #W «$M#*pA? 1#4» AMJfcAA 1973 #fi«f 5 6 J3 $±„ 

7--JI#*£;ft4 1973 4^4# (Bell Journal) _ho 

#r#4#rftIt## 0#,ff] ili'fe$X#$#7 ^Jt4£. 4##4 • 4 £#4 0 &£&A-tW 
&#&#&-;*£ & A # A £ 4 IP # ft A , £&&4s| 

+ ft Cl 4 ft #1$:^, ft 4 ttf 4 * £ it, ftftA$#ftAt) 

$fe £ ft A — $1» 7 , ftiiAA fl 4 1998 44$# T . 

1973 ^ 4 M 

Mr*)TM.), f-Jt Black-Scholes “fr” A-4 ft tfe# 4 # H 4 ffl (A4ft£lH/iffl A, $4 

4H(#tSlftDr#& (Berstein) £l992 45f$A)o £4 # M ft 4 #4| 3ft Hi T £ Jr ft$5fP £ft# 
ftftAWo 4 If A ffl ft *6 pl l #. Black - Scholes A A » 1£ J& A ^G ft ## J| Black - holes (Mil) A 

A, S3£4A#ftftli®«ftA:tA:ftA^ftft, £4®ftftf 

Black - Scholes $M#A V A; (1973) A0hSIS$o ^##£#^£±*-4 

#S#¥Tto££l8t#li±g, #»&|Bfi#L«4Mt#IiJ&&^. HEAP BOPM —#i 'SMiigT'fe 

#i£^«M#3tc4o ftB*± Black-Scholes 

188 




H§8^ 

mmnT: 

• £M3&«frto, -UJK*Rr«^|jt«*/hW»^, S£H*£tfla:fiJ 0 

• mmvtft&m “Ji&iftmmxb” mmum. £-ffi$uimMJ®m{(N$MWiM£®MM: 
«). 


*8Mm 


aafiaim ffr isi #i a s#i*usdife##!<iiinfewiisfj ft: wxif}«i , ffl'^, Black m 

Schoies caa#jwt>„ 

Black - Schoies 

C=S. N(d t ) — N(d 2 )PV=S. N(A)-N(rf 2 )Ke- rT (8. 42) 


A- * ; ln(S/PV) avT ln(S/JO + (r+flV2)T , , ^ 

* *’ 1 ~ cr^T + ~- Tyf -’ Sr = 


ln(S/K) + (r-g 2 /2)T 
<r /r 




pv*^fttiK)ii(=K e - rr ), <x*JKH(asijtjpj)iifc 

NC0,1)W 

8—7)„ $|^±, Mf N(d 1 )=0. 025 ftf, ^ = -1. 96, & ^ rH& |& 4> |ft 

5% = 2 X 2. 5%), ^^N(-oo)=o, N(0) = 

0.5, N( + oo)=i, N(-x) + N(+x) = l 0 

^^8—6tp. ?cfnxt—^ S = 45, K = 43, r=0.1, <7=0.20, T=0. 5 
iff. mm d 1 =0. 745 7, Hjifc NW,) =0.772 1. d, = 

0.745 7£|0jlft®*R;*/O. 772 1. E» A .JVW,) W{t"T,3& 
JrMffMifiMlKJSJl 8—7), SM&ttflJ Excel 

“NORMSDISTCdj)”). 

^®8-7*, ^fnBTWMMPJ: 


3 rf t — °°(tf, N Ui) —1 
^ di-* — °°$f, JV (c7i) —*0 

nmvEW NW,)( = 0.772 l)*#jKJ|8ft®PJ»| 0* #>J * & ^ It 

77%&g*, M0MIlftS = 45>K = 43, <t* =20%ip*H 

M/Jn, Silt, «»ffr#ft6>h^g|*cMK = 43K*TWmiBtt^#/J'. aftlfcffiaWTftlg 
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&MTM -«5£6B%)Xlf©©M 




JV(0,0. 747 5) =0. 772 1 


MIR 2. 5% 


SifR 2. 5% 


-1.96 


»/ 

+ 0. 747 5 


-1. 96 


8—7 


Black C=5 J&7C (M 8-6 


* 8—6 




S=45 Htc 

r=0. 1( = 10%p. a. ) 

T= 0.5 (6^MflJ$) 


K = 43 HtU 
cx=0. 20%) 




fcfrflMftWSHI: 


— &^-rT_,io«-(0.])<0.5) _ 


PV=Ke =43e 


= 40. 902 9 


^ = ln(45/4°^9g2 9) + 0. 2 . v^J =a g75 0 + a 070 7 = 0 , 745 7 
0. 2 v/o? 2 

d 2 =0. 745 7-0. 2(0. 5) 1/2 =0. 604 3 

N(d, =0. 745 7) =0. 772 1 
N(d 2 =0. 604 3) = 0. 727 2 

Hiifc C=SN(d, )-N(d 2 )PV=45(0. 772 l)-0. 727 2(40. 902 9) = 5. OO(Htc) 


#**«& 

SO: 

P = C-S+Ke"' r (8.43) 

P = 5-45 + 43exp[(-0. 1)CO. 5)] = 0. 902 8 
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JMtHfe nT U A Black - Scholes 

P = PV. N( — d 2 ) — S. N(-dO 


(8. 44) 



8* JURittf) 


d\ = 0. 745 7 
d t =Q. 604 3 

Nd-d l ) = l-NU l ) = l-0. 772 1 = 0. 227 9 
N(-<7 2 ) = l-NW 2 ) = l-0. 727 2 = 0. 272 8 

Hilfc 

P = 40. 902 9(0. 272 8)-45(0. 227 9)=0. 902 8 


*8-7 XT N(d.)?n 

♦ 

cmm) b §»: «$*«£„ ozvmmn 

if# Excel : 

Nix) — l — iaik + azk 2 -\~a z k z )Z(x) 

k = l/{\ + ax ) 

a—0. 332 67 

Gl =0. 436 183 6 

a 2 = -0. 120 167 6 

a z =0. 937 298 0 

Z(:r) = (l/v / 27r)exp[—( x 2 /2)] 

m R, XtT * = 0.354 7 ?^*: 

£ = 0. 894 5 

Z(0. 354 7) = 0. 424 8 

N(0. 354 7) = 0. 590 1 

o. 590 1 638 6)ffij£ 0 

fBifi *<0 

m&t, Wi--0.354 7, ^fn^feit»x-0.354 7 ft N(x), 

N(-x): 

IV(-x) = l —NU) 

N(~ 0. 354 7) = 1 — N(0. 354 7) = 0. 409 9 


MX. itnniUmm Excel (fcfcftl Gauss, C++, VB, Math- 

matica) S, WtT iftK, S|#i0f|H] T, 3CjRU&flJ$ r, 

Gauss 
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GAUSS CODE 

@ Calculating Black-Scholes for call and put (no dividends) @ 


tau 

= 180/365; 

@ time to maturity @ 

r 

= 0. 05; 

@ continuously compounded @ 

k 

•* 

o 

o 

II 

@ strike price @ 

sigma 

= 0. 10; 

@ annual volatility @ 

s 

= {98,99,100,101,102}; 

@ inputs for underlying asset @ 

@ = = 

= Use Gauss procedures for Black-Scholes call and put premia = 


{call_bs}= bscall (k, s, sigma, tau, r); 
{put_bs} = bsput (k, s, sigma, tau, r); 


@-= = = = = Black-Scholes Procedures/Subroutines Follow = = 

proc bscall (k, s, sigma, tau, r); 
local dl, d2, c; 

dl = (In (s. /k) + (r+sigma~2/2). * tau). / (sigma. * sqrt(tau)) ; 
d2 = dl-sigma. * sqrt (tau); 
c—s. * cdfn(dl)-k. * exp(-r. * tau). * cdfn(d2); 
retp(c); 
endp; 

proc bsput (k, s, sigma, tau, r); 
local dl, d2, p; 

dl = (ln(s. /k)-h(r-|-sigma“2/2). # tau). /(sigma. *sqrt(tau)); 
d2 —dl-sigma. * sqrt(tau); 

p—k. * exp(-r. * tau). * cdfn(-d2) - s, * cdfn(-dl) ; 
retp(p); 
endp; 

end; 


@ 


K, r, r (gJJJBWra), m 5X1 IJfll 

TIMIf bscall fq bsput S= {98, 99, 100, 101, 102} TWItlKtfe. 

Call _bs Of S 8-8&fjn e bscall bsput 

W. £«f»“cdfrT = N(.). 

iflS'Bt, flo BC ^fttl0^falfao 8-8 

3\, in 

Wo Win, #nlMfc&/±c X)k~ 

s-, ^W5pj#iJWF*c e -c I . 

s^rwjist^i^wfi, *mm c^o 1987 ^ 
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S8S M&SOT 




Black - Scholes 


Black - Scholes , SP^^(8. 42), W—itIfeill#-T Black - Scholes &j£ ft*§ 


&MMBZW, * Black-Scholes 

jlPM’STttajo, C-tfc|^#Ti^^o (J*L® 8—8A), 

Black-Scholes Ji5ifc|&dljlfc^jft!S6? £S=0ftf, *]£f^ (8.42), d 2 = - oo, NW,)=0, Hltfc 
C=SN(di ) — N(d 2 )Ke~" =0„ 

®ms/k«, i*4c£Bj&Ktts-K*-j6. ip*s##*, # 4 *** 1 ! 

fcJlMUfSStmfTft. K ftS*|£ft, C=S-Ke-'\ 

BUck-Scholes* ft Skfcinffl*? ^ S d, fP d 2 

SjfcNWOftNW^toeilrFl, Hjlfc^g (8.42) idffili-#, ^Hl^C=S-Ke-^ 0 


$37$ 

M Black - Scholes fijiafifiaf 

Hi, Mi‘xMifiTO ftf, Black-Scholes 

Hit, S«m^*S!l#3 0^JiSe rT , $&!&&&£ 

max[Se rT —K , 0] (8. 45 a ) 

%xM3\ t=0 Btftjg 


C=e rT max( Se rT -~K, 0)=max[S —Ke rT , 0] 


(8. 45b) 


ifcffcff]*—'"FMi ffiifif o ftf,5£(8. 45b)Ji ; g : -^ Black - Scholes '& 5$— g[. 

I!l$0>l*F$i£il!i£bT${6j££{6tt&o #ltTM mftffiM-. 

A: SJ#J*fc ; F£tti|*?S(Se' r >K) 
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4 


£* = OH*. 

• mAKe- T m?u, ncm^twiik^xmmmu. 

• ft5IJW0^#K^7C, &JffmatMM SerrgiclHW. 

TBtmMflJffiftMII^Se^-K-Ce", * 0, $10411=0, #PJ 

C=S-Ke rT (8.46) 

Black - Scholes ( 8. 42 ) Jf g 4 — g[, B^ff=0Bt, $10 W 4 = d 2 = + °° , Bitt 

N(dO = Nid,) = l, c=s—Ke~ rT „ «S>m(fiJ#i3t$J-MSI)S 

Bilt£-$(8.46)<9-(#W^i#a:jpJJK|}W)J»ifTft-* K 

W®83££i0H£ffi m. 

b : (s^<k) 

MM, flMtXWlfrli*^, &S Black- Scholes B* 

S<Ke~ rT ijfeHJl ln(S/Ke rT )<0 (8.47) 

Silts o Hf, dijgjgf 1 - 00 , Silt N(^)fn N(^ 2 )$,#^jfi 0 1 0 o &$(8. 42 )rT1# 

ft c=o, &SJ»Msy#J0&4i#{i*S-i&o 

$£[ f'J tfj Black - Scholes 


Black - Scholes BU^,If Wf6J®, 1B$10if &jfi| 

bopm #&$ioisMfij a i^if 

w. u (#1£3j¥) JHt4^1t«)|ft0 o $jf]fl*IS' = s-dpv(M) = 

s- S,D,e~ r -‘. jfcft# Black - Scholes S, 

Black-Scholes 4$M S* =Se“ rT #i& 0 S' : #B|iS43£, )£ 

fJfPE**IJ^*fiH5fc$f, %VA T Se^, Hilt TI^0f^lfWtIflJMlfKt#Ji(Se ff -S) o 

mat s- s wmm, m*. s*=s- e -* r (se* r -s)= s e - ff 0 

is, &Mm%f!stm£itkLmj5, ustmut^rm, m&mmmum wh&£tj&. 

8. 7 BOPM SJ Black - Scholes 


Black-Scholes MUfeVt 4$, $10 if 4 ffyjfr 

I^#£*g&ft-4M«l«3fc. 18«l|fe^*^ttJ|,Wl2, = ln(S,/S,_ 1 ) 0 

#B II 1£ 11 $ Jk IE iS 4 ^ #J, ffl'&ti&Miff&MMM&IE&fr'fitfy' 

Black - ScholesftS^Bif (U^rfett>MMai«llS«. 

£ bopm 4 , lg#n$ioJftflS:lfr s ft^t, haMT&cMM$i d u 

%L, BPD=1/U, C&Ji^ffcJLlBfiiSI). &JiB2j K u = ln(Sl//S), R d = 
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ln(SD/S) = ln(D) = lnCl/LO = -lnO/) 0 SD" = S/ 

U', m%u> 1, 0jfc#»£Jg£**htt«*r. 

%-im, n&mm_tftjs, nstmifttoft% sw, matmm=.x^^^^min 

, ft fa# mm 0 mftmu Black - schoies »«-#, •. 

S = 99 K = 100 r c = 0. 10 0=0. 20 T= 0. 3 (^) 

M=T/n, ^it^UfPD^PT: 

G=e < ’' /57 (8.48a) 

fq 

D=e -.✓Si (8.48b) 

r c = 0. 10 r p ^Egfi A t=T/n &)0t|B]*J#3r S: 

i?=(l+r p )=e'« A ' (8.49) 




&t=T/n = 0. 3/1 = 0. 3 J?=(l + r p )= e r c A ' = l. 030 4 

U =e°- 20 ' /S77 =l. 061 8 D = e-°- 2oy ^ = 0. 941 8 

n=i 

C d) _ gC u + (l — g)C d _ c 21 


(8. 50) 


g—(R — D)/(U—D) C u = max[SL7—K, 0] C d = max[SD— K, 0] 

0itfcn = lttf, BOPMI&iiJ C (1, =6. 21, j£ij Black - Schoies #?IJW C BS = 5. 33 ffi 

£iq£«ffne nhk i ±gM 2, 3, •», tk$q« = 3 O 0 ^, c (30 > = 

5.345 (JSL® 8—9) 0 = 

Gauss gl?nrW*ra±#S!j)o BOPM ftjffcft 

ajswrsjM, &jn&&-x 

WfIMft. BOPM Black - Schoies 

if mm 

M)n * IfcfflSit—TAMJ&M'fftlfrBlack - Schoies £ ^4* W^§£Btll]Ki#tx4l§ 

atnjfr®. in^jRA^wxtisijEis^^w^^ag^, 

S, = S ( - 1 [l+^A«+' rc < Va7] (8.51) 

&4g ^ »;&JRSi|fcMW¥#}£;irg, a* 3/—/I'gftlfilflsJli. $|$q, 

T=1 WftiJV= 100, S(5^ A«=T/1V = 0.01 («j*3.5X)o 
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ft 111 





as—9 bopm«m 


(8.51) + , 

ft^tS-S*, fW]flJ*=20%, Sfn^So = 100, Min 

N (0, 1) *M#S!Ui» £2* e 3 , ft Excel 4* RAND(. )J^ 0 fq 1 

Wttdl—^«[?o nTWfiEW. e=S!iiRAND(. n**rf( 0 , 1)^*0 3 fcff]tt«#l£&Mft 

ffl 8-10 *&Hj. J? = ln(S / /S,_,)#*->hJE3i^)!itfl$*.) 


* 8—8 


mm ft® mi® 


^cT 100^{tM:ft8B£aMi+*: 

»i#: «£#» (t«nsstfm&ii, m&0mmtt%, 

£2# : £j®!E&fiig#l$l; N(0,1)W 100 ^jRSHlU 

% 4 0 

ffHRffrtt. S (£=0) 100 

Sf£ (/0 0.15 

0.25 

A* 0.01 

2^: S(r+1) — SCrldH-^Af+ffeAf 172 ) 


mm 


0. 01 
0 . 02 
0. 03 
0. 04 
0. 05 
0. 06 
0. 07 
0. 08 
0. 09 




100 

101. 377 9 
103. 469 
99. 849 91 
96. 159 62 
94. 959 69 

91. 805 35 

92. 566 65 
94. 938 39 
96. 249 02 


**JV(0,1) 


0. 491 165 
0.765 074 
-1. 459 11 
— 1. 538 34 
-0. 559 14 
-0. 388 71 
0. 271 701 
0. 964 881 
0. 492 2 


mm 


0. 5 
0. 51 
0. 52 
0.53 
0. 54 
0.55 
0. 56 
0. 57 
0. 58 
0. 59 




126. 053 8 
126. 589 1 
125. 907 3 
123.275 1 
122. 544 9 

125. 133 4 
129.355 2 

126. 570 5 
124. 038 7 
128. 016 8 


LJ& £=N(0 f l) 


-0. 491 6 
0. 109 881 
-0. 275 43 
-0. 896 23 
-0. 296 95 
0. 784 906 
1. 289 541 
-0. 921 09 
-0. 860 12 
1. 222 863 
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**l*«-N(O f l) 

-0. 743 32 
0.426 395 


0 . 1 
0. 11 
0. 12 
0. 13 
0. 14 
0. 15 
0. 16 
0. 17 
0. 18 
0. 19 
0 . 2 
0. 21 
0 . 22 
0. 23 
0. 24 
0. 25 
0. 26 
0. 27 
0. 28 
0. 29 
0. 3 
0. 31 
0. 32 
0. 33 
0. 34 
0. 35 
0. 36 
0. 37 
0. 38 
0. 39 
0. 4 
0. 41 
0. 42 
0. 43 
0. 44 
0. 45 
0. 46 
0. 47 
0. 48 
0. 49 




94. 604 8 

95. 755 19 

96. 174 95 

97. 988 76 
100. 169 4 

100. 134 7 
97. 500 74 

96. 931 93 

97. 327 94 

101. 536 

103. 254 9 

106. 560 2 
109. 320 8 

109. 713 1 
114. 219 
113.316 2 
111. 602 1 
111.862 9 

110. 623 7 
109. 662 3 

105. 623 7 

107. 222 3 
101. 599 2 

104. 657 6 

108. 538 4 
108. 622 2 
108. 117 4 
104. 406 8 
104. 908 8 
108. 395 9 

106. 705 

106. 283 6 

107. 575 8 
112. 979 4 
112. 456 
116. 356 4 
121. 013 1 

126. 515 5 
129. 473 

127. 428 7 


0. 115 347 
0. 694 383 
0. 830 164 
-0. 073 85 
-1. 112 18 
-0. 293 36 
0. 103 419 
1. 669 418 
0. 617 165 
1. 220 444 
0.976 274 
0. 083 519 
1. 582 798 
— 0. 376 15 
-0. 665 08 
0. 033 474 
-0. 503 11 
-0. 407 62 
-1. 533 11 
0. 545 417 
-2. 157 77 
1. 144 126 
1. 423 236 
-0. 029 11 
“0. 245 91 
-1.432 78 
0. 132 306 
1. 269 593 
-0. 684 
-0. 217 94 
0. 426 311 
1. 949 202 
-0. 245 28 
1. 327 351 
1.540 839 
1. 758 772 
0. 875 057 
-0. 691 56 


win 


0 . 6 
0.61 
0. 62 
0. 63 
0. 64 
0. 65 
0 . 66 
0. 67 
0. 68 
0. 69 
0. 7 
0. 71 
0. 72 
0. 73 
0. 74 
0. 75 
0. 76 
0. 77 
0. 78 
0. 79 
0 . 8 
0. 81 
0. 82 
0. 83 
0. 84 
0. 85 
0. 86 
0. 87 
0. 88 
0. 89 
0. 9 
0. 91 
0. 92 
0. 93 
0. 94 
0. 95 
0.96 
0. 97 
0. 98 
0. 99 


mr 


125. 688 8 

126. 574 2 
123. 863 9 
124.006 2 
120. 696 3 
120. 360 9 
120.994 
121.891 4 
119.267 5 
114. 645 4 

120. 249 7 

122. 869 4 

123. 139 8 
124.221 7 
125. 177 1 

119. 135 
118.212 7 

121. 204 7 

122. 148 9 

121. 574 7 
117. 901 9 
121.028 4 

117. 457 5 
116. 495 4 
116. 935 1 

118. 208 1 
118. 970 8 

120. 408 5 
118. 591 1 

124. 446 8 

127. 032 

128. 798 3 
131. 572 1 

125. 048 3 

122. 507 2 
120. 452 3 
120, 535 6 
126.574 8 
122. 839 2 
122. 110 6 
123.493 8 


BStflSS fi=N(0,l) 


-0. 787 41 
0. 221 776 
-0. 916 54 
-0. 014 04 
-1. 127 65 
-0. 171 16 
0. 150 387 
0.236 698 
-0.921 09 
-1. 610 16 
1. 895 351 
0. 811 415 
0. 028 04 
0. 291 441 
0. 247 649 
-1. 990 73 
-0. 369 67 
0. 952 405 
0.251 594 
-0. 248 04 
-1. 268 39 
1.000 715 
-1.240 17 
-0. 387 67 
0. 090 968 
0. 375 489 
0. 198 08 
0. 423 381 
-0. 663 75 
1.915 078 
0. 770 931 
0.496 177 
0. 801 46 
-2. 043 36 
-0. 872 82 
-0. 730 97 
-0. 032 33 
1. 944 118 
-1.240 51 
-0. 297 27 
0. 393 114 














nm. scngM 

^^^^JxUtflj$rffilW| 0 Mlit^ (8.51) 4 1 M~r 0 

BOPM Black - Scholes J1S % n H15; T ;£ frf 

(BP At=T/n-~ 0), BOPM “±#T#” I® 1*1 & ft JIM ft $ M W S ffftfflE, MJsglEM 

Black - Scholes 4 , 'Sifflf$)£fl£ ° 


8.8 2fcSif$jlc 

• (BOPM) fn Black - Scholes £ 

5£ (&gB*|B]) 

• £ BOPM m Black- Scholes , && 

mm% bpom^w 

ftSBRWPJMWE T 0 

• mm—ftwm%.mmmmmuiQ&¥iftto> mftmmmm 

• ft BOPM BOPM Black-Schol- 

Jg#IEJ§ Black - Scholes 

• ft ft Black - Scholes j&, BOPMMiO^S, ft ft MJltMIM W#lt? tfl Itf %§, 

ft”. S*ffi BOPM^tfm^tfm, BOPM^^->h»ttj 6 rfe^*->|-iU[*ttjqji, 
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J®R5£m- 






1. 20%, 

$* 10 %, *ff-ft? 

2 . m±#, Ktt&m^mmMummvkmu^tmimm^MuvtMMi:'! 

3. *-/JvfmfH]±, mm (delta) 

4. jtf BOPM 

J&If: 


P = ^[g 2 P ull + 2 g (l- g )P ud + (l- g ) 2 P dd ] 


^4’,g=(P-D)/(U-D), R = l + r, r=ifcjxU&flJ^, 

5 . #smfr, ft^rff-ftffi£b? 

6. &HWa!0|-J&s=ioo o io%^rm 10%, 5%„ jflj 

JMT'ffrU K=ioo 0 ftffiHJft t = l fftM'MJj&i, 

7. Black-Scholes 6^^ J§PJ$|fl<lgfciS;#|$pffr}fc (1 flgi5S=100, r=10% (jg 

%M$D, #=100, <7=20% (#4p), ffUi^PJ 30%, ^^#$PfnT? fljffl# £&— 

ntwmmmumiftm. 


m M 8. 1 tb ^ BOPM 5 Black - Scholes £>j£ 


BOPM^Bnua$-T®^, Black- Scholes &5fc#§$W#*fe& 

ffMft (JE Fortune, 1995) 0 ft BOPM ft , PJ$ftt|B] T n 0 # §fc $ $ ft g & k ft 


^^“±#”lgW^ = max[S[/D”- i -K, 0] 

SU i D n ~' k — K = 0 


(A8. 1) 


(A8. 2) 


ftfnffl k' ig7Ktift#$;M{6, 3£ft k' = ln[K/SD"]/ln[l//D] 0 nHilffi^^;(8. 22) 


^hZ 


C = ^ ~ qmmaxlSU k D”~ k - K, 0] 

^ 4 = 0 * 


(A8. 3) 
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(A8. 4) 


&s$m 



3n 

C=S. Ni-K.R—Nt 

N, = 

^ 4 = 0 

n 

N 2 = ^g*(l — g)”~* i =max(^' , 0), •••, n 

* = 0 

BOPMig Black - Scholes : 

C=S.N(d 1 )-NU i ')Ke- rT (A8.5) 

mmufEBOPM 'pMs. Nx a n 2 

W«$. Kjrr/v, Hllfc BOPM^iftBJJ, 3#$;$$^ 

ii-^fn*]- Black -Scholes&aSftjfllP—a. 


200 



J*fi-5 » 3ft 


Black-Scholes (B - S) UfifoZL&fc#] 

tf, &#&£.--+#.# ft jL&.#Kik«iia.& a 
delta 3$t$ 0 

(the Greeks, tt-fr delta, gamma, rho, theta 
fa vega) -kvtt%Mfr$U*r A". 

****1*0*1 

tf (**.*&^) 

=##•, (fefe**sfc*&+) «**&;$■*, *«. 

/^E. Black - Scholes ^C, 'f' „ 

if # Black - Scholes &■ ^ *t ft jK, $ fa £ # t W A PS 14. 








QD-^iXU© 



9.1 Delta # 


Black-schoies&^am^Mm, 

m t*&£83#M0H&. ®wi«^ 

mm. SifcfefnRrKtM^+^itt*wijcisaa^ (£-/hgBtiBj±) 

£«$#. delta Xt #. HUfcXttt 

vm&'&fazm 

n. Btmmm n c v. 


V=N s S+N c C=N c (hS+C ) 


(9. 1) 


h=NjN c m%*iwtkm 

ftfo^av/a s&tt: 




3 V 
3 S 




(9. 2) 


Hitt 


h=~ 3 C/ 3 S 


“h” 3C/3S, 3C/3S delta, IU A c 

#m)o XH^JSiHKj*, A c Black-Scholes^^W N(^) o HlttMM 

W delta o m 1 2.M CJSLPhf^ 9. 1) „ — y h#8l&#|;fc, IStoJ&SIMJSc 

WlJk&UlT- 0 fa l zm (N. = -a.n c ), Hitt, &Mz 

*l>fct(S 

*). (£&). 




f^tTMS^#—'h#Sfc$tsifoW I f—JKKH (^i±#^T loo MU), if& 

ft«Wdelta=aC/3S=A. = 0.4, JS*WINr#&&: 

tt&mw mg) «40®®n«ai (&§) ioo^#^tK 

#P|IJi8:^#]'ffrl&Tl^ 1 Ji7fi, #Sfc$0t5£tK]'f/|-$&Tl^ 0. 4 HtUo Hilt 40 (=40fl£Xl 

Mtc) (o.4^^xioo^#^ffitx) *bm. ii^&Mnmsa«*f 

WtfcfM&£ioo>h#«8§fc, 

atriMiiiWMjaftWMs^T^wjRsns*. Bmvt% 1 m™, m$ixm*s 

^-t#°- 4iic. #8fcS9tsiWi#W# (£&) o. 4H7C, 0.jH;#*38fslii}fF#St 
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mat o.4^tc 0 m, 

AJi-^delta4»144&^, tmt: 


DELTA t-1± (h = N./N e = - A c ) 
-1: <Ap£ 

+ 

Ac: J!£££A (0<A C <1) 

delta 0 


S^/ A c 'I" delta W 

ik$ii&, HtuB^ <J5Lffl 9—l, M. A), a c Jk o. 4 a #jipj C ft S £|b] 

MU 2 110 Htd, IPA A c nTM$7 0.5 (iSLffl 9—1, j^B). 

®>sk%Tmw delta * m, mnmm^ o. 1 j&j&i ? 0 imii, 

ttffl^-M^lOOJK®*,- W&mmg^A 10 WSMIT delta 





jtojjUKSHfrttTI* (±?f), UP* A,** 

(iffitl), tWPiftJO. 5 PJ 0. 4, G?A) —delta Xfl^-to &# 

BPiKsn(N&±7Htf, s^aksi, j&RtfM&T&n*, ® 
3r7an#±&ffl£w delta amBiw^wisi#^$»*4ojKwiss, 

#jRfc, 3?*gJg|fcfn&?T delta 

tki o, — 40 jkjk^, fijiM'DJ&ii'ffrl&T 

100deltaXf*h VAfs, a c Mo. 5, gpA'ffe 

ff]HI# Hi if 80^#Mfjm^&PJXf$S#), HHfcmfnJSXA20^#^a o 

Delta*n+R*fK»ffr#W'l?*$4fc||«Xtl«t«, MSJRSIffM&$4fcE*, ^EM 

, IMm#ll£fi!5W# }*£■&. 

delta , Ac = 0, 

MBt, Ac = 1 (J&S9-2, tk l fflftfaK= 50) 0 SP A « W delta * 0 ft 1 

^ifSJ^'ffco M 7if delta, A p = A c — 1 ft 0 ft 1 ;£|b) ^ S 3P #-fft Pf, 

A P = -1, A p = 0 o 
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&mxm 






Gamma 


| 9—2 Delta gamma: 


fcb„ &#$*■&*#&*'*!*». BHfc*£40r#B>f 

%$*&&%&&&' (#jsl»io*). 

,&*£: Delta 5 tf fa 


fcfg Black - Scholes &5$ , WLM%L® 

delta )H: 

A,=dC/3S=N(d l )>0 (9.3) 

A P =3P/3S = NW,)-1<0 (9.4) 

BA^JUTS, Sift a WttB® s tfs^ikW^ik* H**rfafct4SA=-A«, -^&5S##J!l! 

um delta mm$m.£Z-: 


MJatttt delta 

M^A: A c = N«,)M£tf 

M^B: -**■*#)&.#$**. A c = N« 1 )Jt*.*«£*. 


*f TmmmUm delta *ffa, ^V=N s S+N p P=N„aS+P), B 

Jtfc h = N s /N p = -A pa B37A p3 i£W, ^ft;S&&fi!W$fj* : W£*r(N 1 >0), & ft ft T 

delta tffa&ft. 


MISttH delta fa ft* fa 

ft^A: — **|A P IJRJt*«#*. 

ft^B: -^**Jj!*t«S*iHA P |JftJft#^$*. 
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Delta 





inHSIUB-'h* 

a mu* a a a 

m±ft owns %Mmvtfa±m, *a, g^M^aadelta 

delta 4>'14MiftMfB# 

«, MMii, 

$&0HfrfofcWX£fMrF&, 

delta xt l«t« WK*, delta^M’^-M-^M 

• siitM##- 

• delta Xd-JtK^JKSf/MftWft/J'^ftW^*. 

• mmimMi£ti£& delta ##&&£&-», a,^nw,), &wttmmgRm 

iiffM Black - Scholes ^•^:it^M : f#(A c = N(<i 1 )e _ar , 0MMM 9. 1). 


9. 2 ?&fl§¥Gh 


Black-Scholes ^ (# 3ftH, MMfa /(S,i)B8# 

S, t, &-U, ®mi& 

tt@3S, +HT + . /, aff]W£ifc 

#l^#SfflT#8fcJHfZfll#JgU8lfSi„ delta 

No = -1 iiif 

N S = A C J&$* 

inmi4Slf(H»TK l Htc (ds=-i), ffl^4*JK»flNi#TJR-A c = (N > x-DH tc 0 {h& 
^a^Atu«#*»8aw*Bcist^aT#^, iv 0 d/=—icA c ds>=+ a c ht5o «in, mmmmvt 

100 HtG, 2 000 MM, 3 A c = 0. 4 H*. — >h delta 2 000 MUfO 

5 000(2 000/0. 4)'hti}^#Jff§fc$j;|5io S 1 2 000 Htc, |SlBt 5 000 'Mf 

SS8&M£&0Mlt!|fF±# 2 000 Htu, 2 000 Htc, 
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£161*1-SSSfiSgJxlP® 


Delta 


So = 100, A 0 =0. 636 8 , ffeCHit Co = 10. 45 


(K — 100, cr=20% , r= 5%, T= 1) „ ftf = OI#, &mSo = 100Mffr 

*&^A Ao =0.636 8 /R/KSf, &#3ffi#63. 68 #76 (JaL^ 9—1 9—2 cf=* / = 0 Sjifc^fn 

MWIHrA 


D„=AoS„=63. 68 (# 76 ) 


(9. 5) 


M&St&ikTW So iami&mifr#&9M&4rm*2t&£it, WAS t =k, 

Wi 7 , c 0 = 10 . 45 . 

63.68 jt76£tt&mio 

te-m, mmtw-gsij&mMmm b% it, ^mvxTmwmvt-. n-#nmT, mmmu^ 

mm ( s t <k >, c s t >k% 


--o.oifj). ^fnsjtb 

mvmxmpfMR, 


' (9.6) 


(9. 7) 


nttUMM (ja* 9 - 1 ) 

£f=10t. S,=99. 9, A, =0.634 3 (Jft^ 9—1 * = 0. 01 fj). $fn0iU 

(Ao Ai) f#PJ 0. 254 5 #76|E^'mA, 

BjtfcStflM ft *=i 

D, =D 0 e rA ' — (Ao — Ai )Si =63. 68e +0 05<0 01) -0. 254 5 = 63. 46 (#tE) (9. 63 

4fc##/h, JaLiS 9 —i t=o. oi ff: 

AV] = j;p 

= (A,S 1 -AoSo)-(D 1 -D 0 )-(C 1 -Co) 

= 0. 223 3 (9, 7) 

dV,+, = N„dS, + , -D,(rdt) -dC t+ , 

^ A, dS I+ j — D, ( rdt) — ( A, dS,+, ) 

= — D, (rdf) 

dS f+I = S, + 1 -S ( , N„ = A, dC« +I =A,dS, + I ^#^^|5(^|&W$ft, 

in ?!»:£&. JP-^ AV, ft — y h«/J'H*g±J8ii&&iE ; f?, 

Sc in ftrw ^ 3 ^ ±& * 

& ’ dc ;+1 = A,dS, + 1 i&m, ffl A %4 $ $) ift i$L Ik& 

D.Crdt), £-5xt#91IS]M%M l &fi]&rTW#1in&to. 
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* 9-1 mMIBtiltt delta XM(AIK) 


««»*<*«$ 

100 

ttfrfIM** 

100 

*mm r 

0. 05 


0.2 


0. 05 


0 


1 

win#* 

0.01 


turn 

t 

m* 

m® 

T-t 

s 

rf. 

di 

Delta 


fltttfti m 

mm fs«c 


ffr* 

0 

0.01 

1 

0. 99 

100 

99. 9 

0. 350 0 

0. 3432 

0. 1500 

0. 144 2 

0. 6368 

0. 634 3 

0. 254537 

0.031849 

• 

63. 683 06 

63. 46037 

0 

— 0. 223 301 6 

10.450 6 

10. 322 8 

0. 02 

0. 98 

99. 225 2 

0. 307 2 

0. 109 2 

0. 620 7 

1. 352391 

0.031 738 

62. 139 72 

-0. 947 343 

9. 835 2 

0. 03 

0. 97 

102. 3708 

0. 463 7 

0. 266 7 

0. 678 6 

-5. 927 55 

0.031078 

68.098 35 

3.900 763 51 

11. 8147 

0. 04 

0. 96 

100. 1506 

0. 350 6 

0. 1546 

0. 637 1 

4. 155 976 

0. 034 058 

63. 97643 

-3.067 293 9 

10. 288 0 

0. 05 

0. 95 

100. 688 6 

0. 3763 

0. 1814 

0. 646 7 

-0. 9675 

0.031 996 

64. 975 93 

0. 590 628 66 

10. 567 9 

0. 06 

0. 94 

101. 7327 

0. 427 9 

0. 234 0 

0. 665 6 

-1.93105 

0.032 496 

66. 939 47 

1. 261 82801 

11. 187 0 

0. 07 

0. 93 

102. 249 1 

0. 452 8 

0. 260 0 

0. 674 7 

-0. 92245 

0.033478 

67. 895 4 

0. 589 646 59 

11. 466 4 

0. 08 

0. 92 

101. 8484 

0. 431 2 

0. 239 4 

0. 666 8 

0. 798 288 

0. 033 956 

67. 13107 

-0. 640 0487 

11. 1307 

0. 09 

0. 91 

98. 153 1 

0. 236 2 

0. 0454 

0. 593 3 

7. 212635 

0.033 574 

59.95201 

-4. 894 67 

8. 733 7 

0. 1 

0. 9 

99.7713 

0. 320 0 

0. 1302 

0. 625 5 

-3. 208 23 

0.029 983 

63. 190 22 

1.851 0072 

9. 654 6 

0. 11 

0. 89 

100. 7103 

0. 367 7 

0. 1790 

0. 643 5 

-1. 80749 

0.031 603 

65. 029 31 

1.084877 19 

10. 183 7 

0, 12 

0. 88 

100. 334 2 

0. 3461 

0. 1585 

0. 635 4 

0. 810 861 

0.032 523 

64. 250 97 

-0.582 1449 

9. 876 1 

0. 13 

0. 87 

99. 442 2 

0. 296 5 

0. 109 9 

0. 6166 

1. 869 989 

0. 032 134 

62.41312 

-1. 2242172 

9. 2507 

0. 14 

0. 86 

99. 9474 

0. 321 7 

0. 1363 

0. 626 2 

— 0. 96046 

0. 031214 

63.404 79 

0.527 151 82 

9. 497 6 

0. 15 

0. 85 

98.581 6 

0. 245 2 

0. 060 8 

0. 5969 

2. 890 698 

0.03171 

60. 545 8 

— 1. 789 317 3 

8. 595 3 

0. 16 

0. 84 

97. 1170 

0. 1612 

-0. 0221 

0. 5640 

3. 187 98 

0.030 28 

57. 3881 

— 1. 820 6545 

7. 679 0 

0. 17 

0. 83 

97. 082 3 

0. 1564 

-0.025 9 

0. 5621 

0. 184834 

0. 028701 

57. 231 97 

-0. 133 1499 

7. 594 1 

0. 18 

0. 82 

99.517 1 

0. 2902 

0. 1091 

0. 6142 

-5. 1798 

0. 028 623 

62. 440 39 

2. 70561071 

8. 959 7 

0. 19 

0. 81 

99. 1800 

0. 269 3 

0. 089 3 

0. 606 1 

0. 797132 

0.031 228 

61. 67449 

— 0. 5120034 

8. 686 0 

0.2 

AAA 

0. 8 

A A A 

95.883 1 

0.078 0 

-0. 1008 

0. 531 1 

7. 194 459 

0.030 845 

54. 51087 

-3. 9720681 

6. 743 1 

0. 95 

w w m 

0. 05 

77.035 6 

AAA 

-5. 755 7 

« • • 

— 5. 800 4 

• • • 

0. 000 0 

« • • 

0. 001 146 

• • • 

0. 005 083 

• • • 

10. 16753 

• » • 

-0. 005 157 1 

• ■ » 

0. 000 0 

0. 96 

0. 04 

78. 226 3 

— 6. 069 1 

-6. 109 1 

0. 000 0 

2. 88E-07 

0. 005 085 

10. 17261 

— 0. 005 085 

0. 000 0 

0. 97 

0.03 

76. 4622 

-7. 686 7 

-7. 7213 

0. 000 0 

4. 94E-08 

0. 005 088 

10. 177 7 

— 0.005 0876 

0.0000 

0. 98 

0. 02 

75. 877 3 

— 9. 7104 

-9. 738 7 

0. 000 0 

5. 81E-13 

0. 005 09 

10. 18279 

-0. 005 0901 

0. 000 0 

0. 99 

0. 01 

75.023 3 

-14.333 6 

-14. 3536 

0. 000 0 

0 

0. 005 093 

10.18788 

-0. 005 092 7 

0. 000 0 

1 

0. 0001 

77.341 1 - 

-128. 4686 

-128. 470 6 

0. 000 0 

0 

0. 005 095 

10. 192 98 

-0. 005 095 2 

0. 000 0 


&: #8fe8§&to*0$&{frtea = 0) = 10. 450 6 

ABS[(^^(T) — C 0 )/C 0 ]X 100= 464 
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^STW, MJWIXW delta ifeSTtt, HilfcJ&fa«»£JMa&W/K3S, £ # - OrNB ijfc SO 

(a,_,-a,)s, wsb^, a#«^Brw^jS9p^fl[{#. ia»mxiftm%-nTft, w'Amv&^nm 

SttWtttttiittJK*, MSmsJSBBAjt, tkHmmtnEMffifr, 2PMHMl$®itfM, 

&Tam, a*s,i/hfK, a t =o, ^{n&^MSf, fa 

Mftin&jBiifcMW-Zj d To nc t % = (d t -Co)/Co, w^Txti+sa 

rT 0 £$fnw$i74D 46%, 5%wAM,i&fij$7jc¥ I1 $ph 

mnmfmgikmmvtfa&m, #M-^W0^M«/h c & a 7 & a? o* iHnssi»), 

W#8fif 5%. i, SPAfflAM 

RiWfa d t watt pv w¥#»tt^T*ijw#»8i&ttte c 0 s 

#^35%: %HP=--- d ' deV ~ ^ V ( NC t)J 

t-'O 

PV ( NC T ) = D r e~ rT — C 0 

$. “xti+aa^HP" w^iwitto tc^p, 

aff]W«»|SIW*»JJi25, 5, 1, 1/2 3:, 8|S4%HPWtttt##J£0.5%, 0.25%, 0. 15%ft 

0.1% (iSL Kurpiel ffl Roncalli, 1998) 0 


(ja*9— 2 ) 

iP£S±?h Atfeffltt±?|-, delta ttfe (JE^ 9—2 + f = 0 . 01 ff 

PJ« = 0. 04^f)o M&PJJfi H £bu S,>>K, I|$AA=1 (JaL^ 9— 2 Jg$P). mtit&iM 0 , 
HlttW—KJKII. *T3eA±g#0WJKI?, HcfniWifc&W D r wtt&, Hilt 

4 TStWM^: NC t = D t — K=lll. 29—100 = 11.29 (9.8) 

J$B TMI, V t = AtS t -D t -C, = (1)S t -D t -(S x T- 
K) = — (D t — K) „ J#$:£fflat7*laftttt#tt$&W'lfeAC„ WfctM^AAixLI&fiJ^: 



= JtJ®2(s:% 


rT 


(9. 9) 


9—3), ±^wtt)i8. i%(=di.29— 10 . 45 >/io. 45 ), 

5%*gfct, MfJKSItttt:fctt±#aTI*0>f, (BPJRSI + tt#ffl^Wtttt$'fc 

^#tttttW$fls£M) MAo #ttJKttAtt±^tta. A±*, Silfcf&m^MftWttfc 

3?A®Mo SAfSfn^lUMjtfWffrt&SA, ®JE®7X>f?tW Delta HA*-Sfc&MXfft-teW 

$fttt$7-0|-i!rtt, ifli$SF±W*tta* (fcMPMfP&M) Silfc^^ 

Wtt»W&5&4Sff££$4fcitf (ftBfiMs&WttfcJW, delta xttttt'g-HittWattSHStt 
ttW£fi*$fl;^£Effi,%HP Kurpiel ft Roncalli (1998) W*§H 

a^, — AAffSlfiftt, #PH <x ;iAf-ffc (Black - Scholes &#T),% HP M 

0.15%, rfii£pUU££$ft (&IStfljftftW1ftM). %HP#)i 0. 2%PJ 0. 25%^|'0] O 
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*9—2 delta## (£tt) 

lO&JKlftfMfcS 100 

ftftibftK 100 

izmmr 0.05 

0.2 

mm®M®m o.os 

&m* o 

MgRtH {*) 1 

0.01 


0^fB] 

f 

m* 

WfBl 

T-t 

mm*# 

s 

di 

d 2 

Delta 

a 

ft tin 


mmmm 


mm®# 

0 

0.01 

1 

0.99 

100 

100. 1 

0. 350 0 

0. 353 3 

0. 150 0 

0. 1543 

0. 636 8 

0. 6381 

0. 122 69 

0. 031 849 

63. 683 06 

63. 837 6 

0 

0. 031 299 76 

10. 450 6 

10. 4500 

0. 02 

0. 98 

104. 364 

0.562 2 

0. 364 2 

0.7130 

-7. 823 25 

0. 031 927 

71. 69277 

5. 506 982 81 

13. 268 3 

0. 03 

0. 97 

106. 857 6 

0. 6814 

0. 484 5 

0. 752 2 

-4. 18706 

0. 035 855 

75. 915 68 

3. 502 894 5 

15. 029 1 

0. 04 

0. 96 

106.801 6 

0. 678 7 

0. 482 8 

0. 751 3 

0. 091393 

0. 037 967 

75. 862 26 

-0. 189 1538 

14. 9199 

0. 05 

0. 95 

103. 003 9 

0. 493 0 

0. 298 0 

0. 689 0 

6. 423 628 

0. 037941 

69.476 57 

-5. 696 445 7 

12. 1148 

0. 06 

0. 94 

106.781 1 

0. 677 7 

0. 483 8 

0. 7510 

— 6. 62439 

0. 034 747 

76'. 135 71 

5.222 546 93 

14. 769 7 

0. 07 

0. 93 

110. 502 

0. 855 3 

0. 662 4 

0. 803 8 

-5. 833 05 

0.038077 

82. 006 84 

5. 584 046 

17. 5974 

0. 08 

0. 92 

110.488 6 

0.855 7 

0. 663 8 

0. 803 9 

-0. 01084 

0. 041014 

82.058 7 

-0. 129 9769 

17. 5192 

0. 09 

0. 91 

110. 3877 

0. 8519 

0.6611 

0. 802 9 

0. 115 334 

0.04104 

81. 984 4 

— 0. 270 893 

17. 3705 

0. 1 

0. 9 

107.014 1 

0.689 3 

0. 499 6 

0. 754 7 

5. 154753 

0.041 002 

76. 870 65 

-5.447251 5 

14. 672 7 

0. 11 

0. 89 

103. 889 5 

0. 5324 

0. 343 7 

0. 702 8 

5. 392 538 

0. 038 445 

71. 51656 

-4. 743 932 5 

12. 325 3 

0. 12 

0. 88 

101. 4081 

0. 402 9 

0. 215 2 

0. 656 5 

4. 696 282 

0.035 767 

66. 856 04 

-3. 535203 1 

10. 569 8 

0. 13 

0.87 

102. 463 4 

0. 456 9 

.0. 2704 

0. 676 1 

-2. 0143 

0. 033436 

68. 903 78 

1. 294 38501 

11. 2048 

0. 14 

0. 86 

102. 660 6 

0. 466 2 

0. 280 7 

0. 679 4 

-0. 34032 

0.034 461 

69. 278 56 

0. 16389374 

11. 269 8 

0. 15 

0. 85 

106. 222 8 

0. 6501 

0. 465 7 

0. 742 2 

-6. 663 62 

0. 034 648 

75. 97682 

4. 850 609 55 

13. 7348 

0. 16 

0. 84 

104. 883 5 

0. 580 9 

0. 397 6 

0. 7193 

2. 394 974 

0.037 998 

73. 619 85 

-2.080 752 

12. 6860 

0. 17 

0. 83 

108. 276 2 

0. 7553 

0. 573 1 

0. 775 0 

-6.02118 

0.036 819 

79. 677 85 

4. 870 638 64 

15. 1530 

0. 18 

0. 82 

107. 359 9 

0. 709 1 

0. 5280 

0. 760 9 

1. 513477 

0.039 849 

78. 204 22 

-1.523 8893 

14. 3790 

0. 19 

0.81 

109. 324 7 

0. 8103 

0.630 3 

0. 791 1 

-3. 307 68 

0. 039112 

81.55102 

2. 91045056 

15. 833 7 

0.2 

■ A A 

0. 8 

A « ft 

110.287 1 

0. 860 4 

0. 681 5 

0. 805 2 

-1. 55602 

0. 040786 

83. 147 82 

1. 41865969 

16. 531 7 

V V V 

0. 95 

9 V V 

0.05 

154. 397 5 

9. 790 9 

if# 

9. 746 1 

9 • ft 

1. 0000 

• * • 

0 

• •• 

0. 055 496 

• •• 

111.0204 

-5. 552 78 

• • • 

54. 6472 

0. 96 

0. 04 

157.2825 

11.3918 

11.3518 

1. 000 0 

0 

0.055 524 

111. 0759 

5. 66447752 

57. 482 3 

0. 97 

0.03 

154. 1949 

12. 561 6 

12. 527 0 

1. 000 0 

0 

0. 055 552 

111.1314 

-6. 2805509 

54. 344 8 

0. 98 

0. 02 

157. 334 4 

16.0727 

16. 044 4 

1. 000 0 

0 

0. 055 58 

111. 187 

6. 173 527 18 

57. 434 4 

0. 99 

0.01 

160. 651 2 

23.738 3 

23. 7183 

1. 000 0 

0 

0. 055 607 

111. 2426 

6. 528 039 84 

60. 701 2 

1 

0.000 1 

163. 349 9 

245. 365 8 

245. 363 8 

1. 0000 

0 

0. 055 635 

111. 2983 

5.29226869 

63. 350 4 


#H7Cj&# NC=& K= 11. 298 3 

%NC=(NC/Co) X 100 = 8. Ill rT) 
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delta %-, delta MffiB6SM$'fcm$te, 

Mtm gamma (J&0 9—3), 


(9. 10) 


3 A 3V N (di )e 37 ^ 

r(#J&Sc:f-0c)=^ = ^- =--=— >0 

as ^s 2 Sff yr 


g* N'(x) 


-z72 




Sso 


-hffi^p tB IX gamma Black - Scholes OC>fU8:^> 4‘ < ^=0) o 

gamma'ft^#^? 1 S (BP® 9—2 delta 

S^its»K^A<is«KB«r, rMlltig, 

-fftWgammafi, 


0. 035 


0. 03 


0. 025 


0. 02 


0.015 


0.01 


0. 005 



®StfH£(/s: = 50) 

a 9-3 Gamma (#;*»] & ft#&8J&) 

JW&Mffr{£l®B*|BJM«Si"TWfflJWtilW thetafi*Kf* s 


0 =±1 

U 3 T 


(9. 11) 




a f 

P= 3r 


(9. 12) 


p c = TKe- rT N (d 2 ) >0 


p P = ~TKe~' T N (~d 2 ) >0 
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(9. 13a) 


(9. 13b) 


fg9£ I _ 

ThetafBrhoJi + HRffcftfaMtT, 0 »» t ffl r 

B, fflS, J$4fc+#ttaR. afttiltZW vega (i*L® 9—4) 0 Vega# 

tWW.-^mViXmTWLW (volatility) „ ^ 

# lambda, kappa sigma, vega $ 0 |S], 

M&m, (J*lffl9-4). 



JK»0M&U = 5O) 

ffi9-4 Vega (#j»8MK*l*»#MX£St) 

#W Black-Scholes&5$ (JRH£tt£&fi:*! J) %3\ W^JS^TI#^ 9. 1 * - 

Black - Scholes && 

nmttvegaX^mrtfottmM&iM^iki&nttw, <&&«*, cep 

Jt£ttJfW8fc3&MI»lfLM. J& Kurpiel ft Roncalli, 1998) 0 ^ftj£8l;K0M&toit0* (BPS, 

r, t*> (&m+#$M£-W&MI& 

IMIM1ff#fflW, #JSLS22f)„ RTWffiW (JaLT* 

d/^AdS+yr(dS) z +@dt+^dr+ild<T ( 9 . 15 ) 

^4>, dx = x 2 — x, a: ( Xif # .z = S, t, r, ng a) (ft — 

(tModr=da=o), df at# 

raMin, ^l!u-^ gamma*#(ft*&-£, HPteJR*ffr#;F££$fl;, -«B*|S|KJU§ill 

#'f'>#;ii gamma #|£ 0 
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&MX£- 




—^ delta 

N„ = -l #±il# 

N s = A 

M02HMW delta® 1, ffl-g-w delta 

n 

A p „„= 2 N - A ' (9.16) 

* = 1 

HO N<>o, *p®£*, HO NiCO. 


fflffiJBft 

£Rf±, XfSO&W delta 

SOftMffMftjWSBftto delta® (i^filjpj 

Oim^^f15SO^Wd=r { ): 


F=Se <r-«r* 3 F/ 3 S = e <r-*>T‘ (9> 17) 

T* * SO # £ gf W PO 38 itf IHI ( £*Iff5ttXtWSB$to10SO H IHJ0=0 m ) , Hitt; 

A 0 = -2 OOO^S0&, SP^&'Nfc'frW delta Xif^nTW* 2 000 2 000 e - ( ^ )T ' $■ 

ftfflUfSffi*. SSO^-^I^ deltadelta nTfg^l^p -^fttrfOJ&M to&SO£ 
^Wtl t v, = (F, - F„) e- fT = S.e"' 1 - F 0 e“ rT , & * F 0 ® gfcJSO$£«l4* to£*Offr. Hitt 

3V,/3S=e- ff , Xt^^jt#fil5WWJR*MW. &*l|c# delta * 1. 

delta a®H^iPttAfffi/h, Elfe*®*. HittlS 

fn&#j£SO&delta$'ffcfcf, &M#i&fO S A S„ $# Sj fcf 9 S/3 t tof£nfi<, delta + ft , 


AV=@dt+yr(dS) 2 


(9. 18) 


gamma 

0£^^0£^S0l£to gamma f&®# 0 Hjtt, gfc$Sd£S£&'£- gamma {ttolt—j^fe^lt^l^SfcSO 
fllto&'t. delta tfttWS-n A, & 'HB ^ to gamma ® T A „ SR #R 

AiVrflU, SP'&iS'nto gamma fit 


Import — N T Fr +I"a 

i& y Nft'o JS gamma 


(9.19) 
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N T =-rjr T 


(9. 20) 


fflNr'Mimin m.&&l delta H jlfc * H £• W delta 

(Mm% Sj£ffM), rtt$ft- gamma ttto 


*9—3 


gamma fD delta 4*14Mifi'R 


»S: fii&ffl-g- A^delta^tt. 1IJ1 gamma 3; -300. 7fr&±:f ( itiS JKUsE#® fl5) 

deltas 0.6, gamma 3/1.5. if “Z” 

RIS: ^iB("Ifljfli Z ft®'tS'q gamma delta ttt? 

#*: atm*. 

*,r,+r.=o 

w, = -r«/A = -(-300)/l. 5 = 200 
tt^(^A)200 +«$ Z #j£g|. 

“ff”ffl-&6<I delta 3®££ 

A=n,A.+?J,A, =0 + 200(0. 6) = 120 
69*. 3/7£f£lf delta 4>tt, fo<&mVtL$ 12 


Kurpiel fn Roncalli (1998) £iS> & Black - Scholes Ift'lf&T* P&Wtft delta ^ 

1, l/2M&M±fti%HPfefr%mo. 25, 0. 15, 0. 1. delta - gamma , 

%HP4HRHtflF* 0.08, 0.03, 0.02. BPflfJtfTWSEJH* 5 AWfif «, . 


vega tftt 

in*3Bfcto vegaffi*, XtTJKHMH 

ftft&lMUm W. SWtSlAbWtlBt (Bp S«sK), vega**, , ve¬ 

ga 11373? (JALffl 9—4) o 

flJM Black-Scholes^, ®fH«T(#* 

$#ft> 


A = mm/mWi vega=SyfN , W 1 ) e -* r >0 N'(x )=-— >0 

72^ 


(9.21) 


Black-Scholes&it®**®-^#’*, fcffilMmS « <x $ ft Rf, (9.21) -tfej® 

&» + (JAL Hull m White, 1987) 0 

^Wvega^^, —vegaKtg®jaijnAnTX^||fe^-t6g($ 0 0jlfcMlgfnS : &JW-^ 

vega A , fUf]if^'S,3§ 


N T — A/ At 


(9.22) 


vega i&M At) ?|E fl! SI £ 

vega 4*^0 Silfcflcfn®! 
^vega^tto 4 


vega tttc gamma 

gamma 
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*9—4 


delta, gamma ft vega tfiKSn 


&MT1M 


11® 



»S: &lfft»3ft*&fr a, 

A, = —500 r, = -5 000 A. = — 4 000 

A. # #3 ft M vega. rtr«±W#3ft “Z”, Mr^l.5, A,=0.8, A,=0.5„ 7fr#±anT«# 
#3ft “Y”, M T, = 0. 3, A y =0. 4, A y = 0. 6„ 

(5)*: ^jra{5J3e^ftA, YftZffl-£j£3fc, $$ “gamm, vega ft delta *tt” 

«*: fWMfS. 

n t A, +n y A y +A a = 0 
n,Ti +?; y F y +A =0 

Hltfc: 

n,(0. 8) + n y (0. 4)-4 000 = 0 
n,(l. 5)+n y (0. 3) —5 000 = 0 


n, = 2 222.2 (#([$) n, = 5 555. S (ff[g ) 

ISIfi'a’W delta, 

2 222. 2A Z + 5 555. 5A y + A. = +3 944. 4 
HUt- flt£ 3 944JK#MJjtll. 

s M'J'fc (delta) ft**® (gamma) MKS S (vega). 


Kurpiel ft Roncalli (1998) £E# delta 

tttfWM3f%HP==0.20%~0. 25%, M delta-vega *ftf>WM3;%HP=0. 135%. 

gamma fq vega ft. S& 1$ gamma fP vega. 

delta ‘Ptt, ftflT®gamma ft vega 4 , t£WMISii& 

Sk-t, “ffijSJRflr MMMKtlfto m lit ft ClHJi& gam¬ 
ma ft vega M, , jftR 

gamma - vega 


delta, theta fn gamma 

A, ©ft/i JiffiSKSW. Black - Scholes 

^^MilWfl5^af/Hfr/W«^^rg (#JBJ$17#) *#fH3|s, / 

3 ^ +rS (ls) + Y (aSr M =rf (9 - 23) 

ffiS. M±ffi A, ©ftA MfeX, ±j£nJlUW $ 
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0 +rSA+~-(<rS) 2 r=r/ 


(9. 24) 


delta A = 0), ^(9. 24)^J® 



9^ 


0+y(ffS) 2 r=r/ 


(9. 25) 


Hitt, delta rm fi/h, 




i7#)ds-^^iwi^, A^«aEdt^«a^fejgtfcdtji5B(hi9 

m~>, m!&&%mdsy m* MtoT8trm«&&n*, 

v-iU^+Vrf+i jff usy+ j M-, (dsxi,)+ - «- 2 « 

rnnMik dtft&tttMijsmmo 

d/=A(dS)+@(df) + yr(dS) 2 - (9.27) 

delta 

df=0dt+~r(dS) z ( 9 .28) 

27)4>sia a/ mm 

¥' <m+ t U^' «- 29 > 

d^d«faf£±«MMGi = a//3<T) 0 ^0*±, 

-^(da) 2 ifi #**#■&. 

BOPM 

w®, ihamM 

BOPM*3tiijR*ifr#wsij®ifrttww#ffl, M$A*=T/n=i/52, 

U=^, D = e-"' /5 ' 0 %Ttt delta fD gamma M Pfc ® fi 1 W, SofnMfa&^iH&W delta ft 
gamma {B9B? 

*7&fUilfc@W, MfflS, (x = u, 

D, UU, DD, UD^) + 

“fi±” &S&M&* (fcb^tn uu= 2 ) 0 JLfa_tM'J^3fEiffi5E (J&® 

9-5). 0jlfc£t = 2fa, JgC*ft 

Sprits*, g* “1” a# “»W” ft “IBAST 
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JKSftfMft, j 


4,4 



0,0 1,0 2,0 3,0 4,0 


|£ 9—5 BOPM R 4ft 


Ktl?,* 


Si — Sio , S u Sn TpO Sja — S20 > S u a — S21» S uu —S22 

£4« t^ftffi^WBiNJift, j = *A*±jgPW 

km* tt*n&«=oat, amum* 

mtr/S (o, 0) delta-®: 


Aon = 


fn /; 
Sn — Si 


(9. 30) 


^f£i+ gamma, &SPJft t =\A WffiiffS 


An = 


_ fz 2 fzi 

S?9 S? 1 


(9. 31a) 


A10 — 


/21 /i 

S 9, — Si 


(9. 31b) 


a fiw s %. sw¥^{g£s 

(s 2 2+s 2 i)/2, s** =(s 21 +s2„)/2, 


A=[(S 22 +S 21 )-(S 21 +S 2 „)]/2 = (S 2 2-S2o)/2 

(=0 nt&j gamma {g, UHllffi delta M'gitMIffclMgffi-f' delta £I$JM “jg&” : 
n An A10 

i°o- A 


(9. 32) 


(9. 33) 


Bt^AWr, «F»JJ64BiKII(SIIiA««/hMff»T. JfifTMiRW thetatt (MiS*$Bt, 0=9 //9 0 
Hjtfc^ theta W'feifJi 


0 _ (/n d~/io )/2 fop 

A* 


(9. 34) 


(=ff* , #&iE^IK*W<T), #$A*, r, if-KCiUa-#f 
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to u mu” & t=o /*. m4.m&w v ega mm 

a=^ 

a —o 


(9. 35) 


At iicfn-tfcnrii(jia3£fKfif^ n a nft^fifci5r^± (#»> 

itSAfue. tkjm, t= 2nt, a to— > K!rtHtsifcJi 


K _ fn f2o 
S 22 S 20 

t =0 fcfto theta fi|nj 

^._/21 _ /oo 

0_ ^(^r 


(9. 36) 


(9. 37a) 


0 = 


.fi2 /( 

4(Af) 


(9. 37b) 


Wiimott (2000) OfcinfafN ipj^^lUM#), M 

mitw, 17 


9.3 i 


ft Black-Scholes£:£+, ftfffl!, ^TlIftifttfltoS^M, 

E$nto„ Aato^teJigtoftW—lift *=o. 2—0.4 cep 

§^2o%pj4o%) 0 M'a #|$q, 

-i?J»*to¥«§ft^ff=30%, I|$A'£3'M (T=l/4) tofe^¥l'JJiffo.25 =30 N /05'=15% 0 @ 
Jit, fJflJ/TSfeWI. ftff]R1#5?-Kftf*tllK*^(fi[B!fSI±toaS[f(i4s. T±toR3&W£ 

y/Ta. 

ttit i&Tftm 

(EWMAK 3STftai±/TIRMM&M—®^*ARCH, GARCH to ttf I a] J7 ^ S *fl M 

x&toBSM&=s&^3L 


R< = ln( S, / S,_ 1) 

» +#1B£ to^±^{i^)i n AS to 0 , 


(9. 38) 
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(9. 39) 


&HKH1- 





1 = 1 
n 




ZJCK-R) 2 

a = d=i--- (9. 40) 

'V n— 1 

c®0, m, M) 

(^^i»465iitt). ma> £a*=o.oi 

1%), T= 25O^M0, Black-Scholes^t^ffl^¥ 

a 2SO =0.01v / 250 = 0. 158 (^^15.8%) (9.41) 

m&, vlVXvEW Std. dev. (a 250 )=4o/ ■/%;. Hitt, $qJHfSCH£ffl «=25 M 

'A 


Std dev. (a 25 o) = ^1^ = 0.022 3 (^^2.23%) (9.42) 

■v/50 

0j ft. £&*±, $n-jfe^/?§9o 

^si iso 1 . is%»^ o. 83% 0 *q»n£# 

l?,=ln[(S 1 +D,)/S^ 1 ] (9.43) 

0$, SMTOX0J 

W±^fmt#¥&WJiaT25O^M0M^ 365 ^0J50 o “lElT’ 

frfsmffiMiHJ, Sjtfc2^^^MJii^^^M^o 

MM. Fame fq French (1980) MHitlTT: 

(1) li0fl£fM OtfcA^) (BPS»-PJSl92W({j(#^, #* 

(2) (SP3^0J50) O 

$n«^0»^0ffl(Fi, (2) (d 

M£0 3fg o MM, Fama fq French £3E, jjfe (2) (D 20%2t^i„ Hift 

*tBaiMl£|w|#;*:, 0Jit, “Hfg” feipij, 
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(J*L French ft Roll, 1986), m±##nfcW. M 250-252 + 0 

Gi#H 250 B) 5?tfcffl365 ^0ffi0W^r*feM»-». 

W. » OMnil* 90 >h£5 0), 

Sift. 

*. 90 m iso 0 *. 

BS^#a^»Iiiai[KlMI8IW(HI$'fcW, MHack-Scholes^+ttMflfaoipil^ai^Ji^# 

m2»ttS3b¥tt 

£&#*Sffi, MSSilMMMW, w* = (l-A)A*, HjftA=0.9mr,A* ftfi:KHi0.9, 
o.8i, 0 . 73 , mm, $£»?b4tft9i8itt£ 

n 

a t = (l-A)2A m (l?^-R) 2 (9.44) 

m = 1 

72=000*, WW^-^l. M, jto*anffiM20^W»|g, W'A%LW.vu k &) 

^kwo.86, m^mnitm-w k wo. 86), Hitt: *$r” bpkmsimmmt. 

ARCH # GARCH 

81* a ARCH m GARCH 0JB. <7 

xrt<r f®#. garch ^st-ig ewma gat### 

to, w#*fcJiii0jBw«ai (xt^wsisis^aTai&^wiiiitt^. 24 ^* 0 cuth- 

bertson, 1996) 0 {S-^i EWMA GARCH ifr&JIE® §8 , H^7MS!4’& 

litGARCH tUS! ^3to (GARCH —‘fe ^ 0!l3^'f i j : ^^r^, generalized autoregres- 

sive conditional heteroscedasticity) „ Vft? 1 #)R, 0 : 

R t =e,a, £ t ■ ' tiiidCO , 1) (9.45) 

e, &&, a*sfn«var(o=i, 

Var(R') = 0 ? (9.46) 

±^W1JcSSW^JilSlBif(5I$'ft:W ( = «?). GARCH (BJ3c 

toafc^MflcJttT4-^M»3&4s): 

0?+i =a 0 +«i<7f +a z R 2 t (9.47) 

in^aj+aj g=j£+1, @M4, (ffi=), SP'&Biig 

ttMMjTm&gn («). Aste±i#, garch m *##), s 

-^^ 0 ^—H7c«w garch 

af+i =0. 014 + 0. 08R?+0. 88crf 


(9. 48) 
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A 


tilS-S£ffli§RllffiBS 


a,+a 2 =0.96, &*##» tt«*. SP 

£M Black - Scholes &5$ + WJJ84ZSffrffl*TJftHMJWaiUCiS. 

M£iftjgfr¥ 

T?«xt ; FJK*iftitw*^as[9(ntM**ii, 4fi8t***gar®»w$'fciisr@c$. lEfnnrw®^: 

M9—5J9f^, z={ S,K,r,T}6!lJ3fW$l:W#*»iftWJRffrC=5.75i|5JiBftlW. BltfcfE 

dtlfe Black-Scholes <x 0 KmS±, » W«(«^[ 

*** Black-Scholes C=J»tt«ifr C W ® fi. ^9—5 

tf7M*iii«3tl4s& 0.288. MM. 

«». (C-C) 2 Jft/h-ft:. £ 9-6 *P%UhTmft&&W¥MM z ?o Excel SOLV¬ 

ER i&teJBT— M&fofl?o=o. 288 ftg$$ (JE,£ 9—7). xt 


iwi’hwj, 

* 9-5 itmi»$2&%im itt$tm 


*A»» 






s 

164 





K 

165 





r 

0. 052 1 





T 

0. 095 9 





3 

0 





mmmnftift 

5.75 





[ft*: 

N' (di ) = exp( 

-d]/2)/V2*\' 




“Sigma 

IS » $]$! Black - Scholes ifftC 



Sigma WiSJUt 

di 

d t 

N'{d,) 

Black-Scholes ft K (ft 4ft IS 


0. 281 

0. 031 068 

-0. 055 95 

0. 398 75 

5. 606 293 


0. 282 

0. 031 267 

-0.056 06 

0.398 747 

5. 626 545 


0. 283 

0.031 466 

-0. 056 17 

0.398 745 

5. 646 796 


0. 284 

0. 031 664 

-0. 056 28 

0. 398 742 

5. 667 047 


0. 285 

0. 031 862 

-0. 056 4 

0. 398 74 

5. 687 298 


0. 286 

0.032 06 

-0. 056 51 

0. 398 737 

5. 707 549 


0. 287 

0. 032 257 

-0. 056 62 

0. 398 735 

5. 727 799 


0. 288 

0.032 454 

-0. 056 73 

0. 398 732 

5. 748 05 


0. 289 

0. 032 651 

— 0. 056 85 

0. 398 73 

5. 768 3 



&: sigma = 0 . 288 Bt, ft PJ* ft JR ft ft ft. 
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*9—6 








Manaster fP Koehler (1982) 7— Newton - Raphson Zitl 

mmm Am$**aHt£. 

d\ = [ABS(ln(S/K) + rT)(2/T)] 1/2 

. iClon-Cle#' 2 </2Z 

Oi+l=0i -—- 

s/r 

, d,3 Kg Black - Scholes (JSlRffi 9. 1) , ffi|g <x* it**# SI . M C(<r,* ) Jt$}g Black - Scholes 

it mm*n, “c\ 


*9—7 it*R&£&^ (SJffl “SOLVER”) 

*Aft£ 

5 164 

K 165 

r 0. 052 1 

T 0. 095 9 

6 0 

SRVsn&tt* s.75 

Black - Scholes *#£$ 

5. 75 

tttfr# 

SOLVER * /t it M #7C ^ 1^ ^ - Black - Scholes tf|-1& ) 2 = 1. 82E- 27 

SOLVER sigma$!Jit(ffi^{S)=0. 288 096 

if* Black- Scholes A: 

d t =0. 032 473, d 2 = - 0. 056 744, N'W,)=0. 398 732 0 


%iW± (in 1987 ^ 10 Jfiftflarfj *$$;§), l&mXZl&xhW'b (itOJKTU — gBt(0]|$*gOT 

m. 

ang una^gif^, 

ARMA)#J#ffc, &«jfc5&$SnrWffilE Black -Scholes 

rnn, iwi j&i ft bhsw 

It Black - Scholes , #gj C . iPM C C , 

c#deltant, 
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4 


—ess%Rii»es 

#«3ti*. ffii-^Ah ; F«MW»3lZBril#^a«l¥24%W»3ft45. 

“%%W’ watsti*. 

M (BP$M “vega”), BATttllS)SfTSa«t«tt5*. 

t»aW0.8ftRI, ttMSmJRo.2 W#M. Sflre&Wifr£xt#i;*{jfciS#&?Ttofiff 

flo Beckers (1981) jg$, MilPi “fr” J&IlM , MM * Bllftttttt <x 

«w#i**jr*am^ift$&4s 20 %^^). 

9. 4 Black - Scholes tfjJi Pg 


im$k Black-Scholes #Jli1j«B?ltl$7RW^HIft*f!l 

M#L#, MAfflffi Black - Scholes &&£SM “lESl” ffrtfr. ^ 

Black-Scholes ffi 

^xf^teaRMto#!#, ffaut^^T c&m, mm Black - scholes 

&• JET*), &#, Black -Scholes^, M 

, iP^, Black - Scholes^ #£J „ 

Black - Scholes J&Hift M *& )i *f tfc 

J$Mtfj&mMffl‘lkAMiE&, l#M, bp mid). Bit, in 

MXgftfiXIBlTtt&iE&ftfi, MAfP^oPtM^ Black - Scholes 

fcMn, 

Black- Scholes (*BX7TSf S&jEH M^M 

m It Black -Scholes #7—, 3B&&SI8! 0 WiEWife& 

Black - Scholes&5£)ftffl;tt]lfcSIfcJl8&. 

Black-Scholes (3S£T»Hffrft). MM, 

ap^M3S&±M, ftKUfyfimmik&m (fflMM), # # M £ £ & ffi x* «?$. Hjlfc, 

Black -Scholes^!MFXt^liWdMiWJ!0&^ffr||«. i*® 

(H3j, o t =oJT, t$*) 0 


Black- Scholes «) (BPJ&IH&MlE&frMW , mid), fi 

M, W “Bd-R", SP4#*rifc#W “ff” WtMUii, 

Black - Scholes Wjgflitig. 
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9$ 


ftm*-**. Excel 

S, = S ,~i (1 -\-ftAt-\-0y/At £,) (9.49) 

B^e.-niuKO.l), 

*8), (9.49) «t>WXif»lE5S^ffitk, TJ&nTffe, 

aRriuffl-^ii<MRrttaa*ft«. mi®, 0 . 49 ) £*jR*fiMfrT 

&, 0.49) M 2 rfg#**-^jE<t, fMnj 8 />o*£ 

mui i>o%%*, 0 . 49 ) 

rm-m-. 

-/.IF{RAND(.X[IXJ], 1 , Ois,-, (9.50) 

ipmi^T ofn 1 ^i'h]W®«rand(. )/Jnt jxj, ®$4“iF”T§4f|jfc{i* 1 , 

Wtt^T-J.S,-,, BjfcJRSIf/MfrTIfc. Win, £pHJ = o. 2, SP^JKM^^##Tj^20% o in* 

RAND(.)£-H-*«|jE», S|5^“IF”ig[Hl{S)i0, JK*flM»-^^(9. 49) W niirf 

80-R«4w*Miffii^mt&ae. d q *m*.. 

dq=l I dt (9.51a) 

ffi 

dq=0 m^(l-Idt) (9.51b) 

0jifc£cba}iB]i£±, idt. ii#sfnw^Krf(ae ; BrW- y NP&<j^M 

( bp £«##). &ffl9-6*, ^{n^&7«#«i£wratf-t&, ^w#tfiajE«i£w**ii 
±, wtmtommxrm. 



tt. i&gmn—tnwttm, 
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*»n— 

»T, aff]H£ “n±” 

«o 

I^BO-Riig+ftif-dl&?ft^W±TRff + fllff-, “ftipff U” W& 

m*%m$Lfevt. («$/si) 

t mmy-mm u r wem «*#*>, ainR*tt«-fiSJiifc*-^f*ttw±R, 

<tk®, §¥*#ST®*c*M3&, 4|«IC*«TJR^Stt 
e^n^mn^Amrm)o &j6-'NBM3ffiHb«Hs«:, m&TM&Mmfum* aawnmott, 
2000, {m&wmmA *Mmmm”, #ma r$«*/hftw “a&xttt” #»). ip^iwiM 

fewfe^jh-#, ma, afnnrwfiftjsf^isi 

an* (#*+#si£)> (ffl*m#, s^ns®** 

3S£-£, fcfciPXtTflpfrWlftSI. 

m* w . 

mifevt* ma, oifcM&wM;^), MAmi 

(Merton, 1976; Nail fa 

Lee, i99o)„ m, &^sit± wm^ssibu 

AgmtFjTttiiiMmti, wxt'£M&mvl&, h itc^^ m merman, 
r “&&:” Hrf, 9 m “mmmjcM”, 

4C Sfn#®a Monte Carlo 

wjRiiflM&jis&iie. lunMMi^i&ifti^Rrifcag, 

Black - Scholes &j£*f S1M3I3&0M& (Black - Scholes fiSfe niid a@)„ 

“Bd-R” bnfilBufaMUift®, 

“M” •$ “US” ffy-Wftlfi. HiifcfSClTtlJtiz 

Black - Scholes £ 5$ M & #S JK M W 88 U 9 iff, ^ l^± & W ffrl&Sl JglJ T 

Black-Scholes &5$&ft MWPJM ftjgjg, “Bd’R” Xt»!l5l|l|-»W*J«it«^;, M£ 

K88, Bfi-Rsfc® “TOft” To M, Ball fP Torous (1985) g*. ^ ft? Jt 38 ft ( “#»# 

^”>’ fJffl Black-Scholes ^^;#5!lW^^fPflJM^R^S!#SJ » TSS 

> h#ifc*f : F*®*rai»lft (««#$&) #7itfflo 

9.5 ^3^ Black - Scholes ^ M 


M Black - Scholes &5£®gft|ftT®WTK'S’M: 
(a) Black-Scholes 6$; 
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9^ 5!!W%3S23fl:£ 


Black - Scholes S, T, r, K &} M 

SSSKt, «ff]BTW*|g Black- Scholes 

c; , C„ ffi£|S*±, && Black-Scholes^ 

iPTil'hSlit: 

• j&mah&c, ^sn^Kiiffrtts, 

±. twp, m 

“Hfrattfr” i»rtBJl»T*f 2/SWfl- 
#, roJttil«cft</l‘MT^4j^W<(M». am 

W “MHS.M” R#wra*ifc»S*Klft5pJ^WK^WIU4ift#WJaif Ok 

. m Black - Scholes i+g c; {t, MS tfWtttHt, M * nmffl«3r&tti+, .45##^ 

ftefta-'NFHW c; tt. 

-mm^vEWURM, XtT c; =C, Black - Scholes £ 5 $ j£ £ „ MM, *fT 

C,*^C,W^|l[»tt«#dHaSl3tt. Black-Scholes MM, *5S 

W£«a£MMW££lfrglJm, delta 

«t, (fi^tS4), nrw^»-jfit*fl|3pj#| (Black ft Scholes, 

1972, Galai, 1977) 0 MM, 

iEBJ Black-Scholes (i) Mlft (o) 4# SJ ^ M (C/^C.) 

—#I$P, MacBeth « Merville (1979) £ 
SE, 0* Black - Scholes * iEffi^, $ 

Black- Scholes ffls-fc&ffi 

SmtotfMft. PJWMMI8K, u rn”, 

Chiras fp Manaster (1978) (tWPftjfi: 90 

ins,/s,-,w^it^) xtT^ufeR^WBIjllMtt (M) fc-S-ftSi^ssMf. 


9.6 



. DeltaswMft, r, tm*). 
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delta 5fq gamma) * (rhoK $£g{|^ (BP vega) fP Bt |bJ ftfj #£ # (BP theta), # 

&£M0Nt«F (**±) T'%. S, t, 

«fl. 

• & Black -Scholes^5£*K (A 

ftGARCHKS), fi*^#aa*«*ji3:S»fi±*«?&4sW3tol!i¥i&*a^:±, S&M 

• Black-Scholes^SffJftT—fMftA^fclt«T, &ffeW«SHfe*fe 

• «#: S# Excel “greeks.xls”, £*+#7 “Im- 

pliedvol. xls” ftjffl SOLVER ifg “delta-hedge.xls" 

“jump, xls” 

J. Wiley N&±«SIJ» 



i. tt'Ammismw, 

mmmunmwin®.^mw3mn , mmmH® delta ffo.i. 24 

'Mtfrt. delta flaf&KMI&fetoKj*? 

3. BOPM 4* > <t=0 B'j’W delta fP gamma? 

o ip A ###§#*-* JStflJWJi delta a® gamma *f 

5. AJi delta gamma 3j-300„ njW^|W|— 

'EM] delta * 0. 62, gamma ^ 1. 5. fitiUM “Z” £7#$: UK, 

gamma fP delta 

6. OTC^M-g- A, 


3HX 


vbmhx 

***98 

*Mt5 


— 1 000 
-500 
-2 000 
-500 


Delta 


0. 50 


0. 80 


-0. 40 


0. 70 


Gamma 


2 . 2 


0 . 6 


1. 3 


1.8 


Vega 


1.8 


0 . 2 


0. 7 


1.4 


Tfi%t±^MfXZ, delta— 0. 6, gamma =1. 5, vega = 0. 8 0 ^ ^^ Y (ft delta = 0.1, 

gamma=0. 5, vega = 0. 6 0 
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Ml 9 it 



(a) i+lfiS'n A delta, gamma %A vega, 

(b) Z miB.& A gamma fP delta 

(c) Z A vega ft delta +14? 

(d) Z, Y A ft* ■£, W$l$l y Nfl'n' gamma, vega delta tf*ft? 

7. »it 7* JR* “jEH” 4fc«ft25%Ji 

iEiM. # 

mm 9.1 Black - Scholes MM 


-Rmrmm BUck-schoies&iS#*#**#^*, tf*^*** 

(SM«teffi«»#WBiack-schoies&50. 

mmsttitm wjr*, iisa 

se-^&fts, mttJcftgLm 

S T . Hitfc, 

$n*jR**$#fl:*!i, ui&fiMfr>&se- ar , sp^-e^TBt, s, au^««aii 


ewM^ttwataiwtticiwM 

C= Se-^N (d,) - Ke“ rT N (<*,) 

P = Ke~ rT N( — <i 2 ) — Se _JT N( —dj) 

B3/ 

C p -«5T C 

ln^ = ln|—dT 
, ln(S/JO + (r-*+o72)T 

*-77f 

J,-J,-.^-!5(S /K) + (r-f-^/2)r 

a s/T 


(A9. 1) 
(A9. 2) 


(A9. 3a) 

(A9. 3b) 


c=##»tt0Mfr 

p=#K»#ffM& 

T=S!iMPg 

S=jR*0Mft 

s=£f!|i|fc&(j£^mftj) 

»=l*J£5l 
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£S$I*i-e3E6a%JXll©@31 

Delta: A=3f/3S 


A,= 


#*-#*¥0h 


A„ = 


delta = Nidi )e 


— ST 


delta= [NWi) — l]e 


-ST 


Gamma: r=3 1 f /3S 1 


N' W.)e-" „ ^ „ T „ . e-^ /2 


r=f fIftlllf iitRW gamma=^^>0 N'Cz)=^—->0 

So VT ‘/2n 


Vega: A=3f /3a 

A=mmmma 


vega=S VTN'' ( d l )e~ sr ^0 


Rho: P=3f/3r(XtT3Ltt2Lmm*3itt2Lm®Mm) 


p c — TKe~ rT N Cd 2 )>0 
p P = -TKe- rT lN(-d 2 n>0 
3f/3K 


= e~ rT N(d 2 )< 0 
= e _rT [l —N(J 2 )]>0 


Theta; ®~3f /3T 

f\ S N (i )CT — r T ,, / . \^ / -v 

®c = - ==r - rKe rT Nid 2 )>0 

2 vT 


a*, T=“08lBt|iir, Sit, Rt#f!]$0 euiffeifi, T£HHI£. T TP^ 

Bt, C&TP$o 0 WttMPHS, EP^^^T^|W|”: 

@p = - ~ SJV / ^ l ) g + rKe -'- T N (-^)>^<0 

2 VT 

sttasittM: 

0c (&Lffl ) = ~ . SN ( ^ Je " _ r Ke~ rT N (d 2 ) +SSJV W, )e~* r 

2 -JT 

0p = ~ SJV (< ^ ge ^ ~\-rKe~ rT N (~d 2 ) +dSN( — <j t )e~^ r >^<0 

2 v T 

theta it, 

1*12* 252, BP-^WXS0. Bllfc, 0= —20, i|5^- 
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(-20/252). 

mum theta- amt*. tt*Bt rawing, mum 8rfc*ffH&. mm, *r*i* 

«T, theta mn, MTtttt&mMXtMM&l&mttBimU, «#**!**» w 

Scholes 


W&5$, «lfW$iftJnTs 


JMDIHR: 

5 $-&J$,]i) *h$] #• r,, 

Sjt^JfcUC#, 

mmmu: 

ft r-fUM (HAr^d! frd 2 4$ Jt5l +i**.? ) . 

MFU&S 
® it 0$L£.£&$it 

______ 

£**NBS#&j«Se- 4r , Silt: 

M^^&mmmm-. s+p=c+Ke- rT 

Xt^iM^JWJKK: Se~* r + P = C+Ke~' T 

mt s t >k ms T <K, TiamiftM% m ax (s T ,K), ant^M 

nnmr f &»8, *=>-, s=f, ant#^- 

C—P= (F—K)e _rT o 
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A^-^fr^ttJfcAsE^-ftWBfr, 7£$iE# 

(synthetic security) 0 

• (*iC*) 

(bull and bear spreads) „ 

• (ftX&iSjT) 

£*t*. + £/8. (volatility strate- 

gies) „ 

tfl j£l ft „ 

#*#!#. (i&iJHflSWKj*) 

£Kj *&^ > 1i 111 W ifi IE! £ is] N 3i St I @ (financial engineering), 


< 







US 10* je«OTS*5»*)e« -f 

(synthetic position) iK JS ■& ® iE # (synthetic securities)„ 3%ff]IlfffiSi5L 

aa&migw-'N*?, 

(j*0NIM?l£ffl) iSTr&fll. feW3Sf^nr«S*-«rS^^®fT)lk («in CBOE 

*^TK*Tpi»»3R (in S&-P500 £#0, (Jg# 

#ft!£ 15 #«Hff&). in3Mfc*Nr-^J&3S*& 

mn, vm*. “*nsnr -'Mew** 

10.1 t=r/£iE# 


B. #gfii (#£)**&& 


ffilO-l 


(JIMH^#) MfittftlttJl#, 

£ft?iJ$lftltti|£;&1#fto (£J$f#) 

gOTWfflilSciSgWgM*-|«i5(6fll^^KWilSctttt«. in . ,. ,■**,***,*, / / 

a. 3 SA(fK s' / 

ffl io—iA FJttf > in \/ +1 

JMflJBHSMJMSTlfcfHfr, 3PA$#Wi|fc&3/o 5 MinHSB o 

0-MtiJlMTffr 1 Jtft, m'AMHKnfriamgih 1 mft-. B *«,(*£)**** 

<0, +1} (ffHj ’ -rrr~—^ 

mmmm (gin "'N\ 

$$&*, JE® 10—IB). 

ina-ftaiM#i&$MJA£-ft&^ : f ftas&x ffiio-i *»«««»«& 

mnm, io—i (* Bi ac k- 

Scholes^-^^Hi). SSISBHiBffiBsf, {o, + 1 } gfb (W5fc*'£WBt0flHII). 

ina-^aww#J^S9lxJiAS^SW#apMS3l5W, mzm io —ib 
W 4fc&. 'S«jnt|B]^{ilSi#siJffiHi|fii£Miiin (Xtff*»tUW0£K*flH(ni5W). 
tomstmiftto&mMttikmftftiitZT, upa-^mm* a .%a( mmm®. 

(JEffl 10-2) g^giEWiRaS. JRgffMfrT A j 

&, ift&AiE, {-l, 0} Sjtfc “ftfa 

I"!*” Htmvt B ^'V' 

te±* <T») #a«S±» (TB). ** ■ „ 

$*$;£££: (Tfc) JSMMT® (± 

ft)o V _1 

in*B^W#K»lttiei^-^S:K#, #*#1*38# 

^*Wl|fc#l»^MlO-2AWiag (in Black-Scholea^ ® 10 2 ******* 

jS&HiWSS*). ft JR*HfM&±, &E&lftg&|nll?rg||ft 

MM, “##€” M, (®C5£) 


A. £A(tt$)*ftg9ft 


b. *aj{*£)«JUa« 


ffilO-2 
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sin— 

gt*Ufc®f£lft*±, *Xt 3 fc'tMXiW, iffiltfPilffr 

(Jjtlffl 10 — 2 B)„ 

(«»!#> W£a. B. 

+ $#«£A* 0 MIA . 

^A#A$J&, AAJ&H. 

ATiS&§IAf£ifc (dSfi*) 

(S9^> »@6«|if!|S^#JttW5f!|#||^B<fS4 0 

^**^760 »#A**ffif t = 0 tffl!i*S#-|**. 

H*m«w^jji.ia*ffl±TJKsiwifr# H10 _ 3 «*«,,** 

*ft. **«*S»^«**»ttSM ( + 1 , +i), 

W#S*WUcifc#Ji {-i, -i}, *n® 10—30?*. 

WL&mm=mr, mmmu. mmmunmm mm, =#*^*01^10$ b 0 
MVLmmtknm k (rps#i# 

mi?miimf 0 =k)„ &-# 

aft, utjiaff]ii»«ajttii^iaw#*»«i, #Rjwfcws#te#. «, aio- 4 $?*r-^ 

&m&^ + \mikmu¥&\ = \mxmu£& 

{ 1 , 1 } {- 1 , 0 } { 0 , 1 } 


{- 1 , 0 } 


{ 0 , 1 } 






**«**»«£* 

JSffl£A| + |*aE88ttgA 

{ 1 , 1 } { 0 ,- 1 } 


#*»&£* 

ffl 10—4 

nkjjj&sa cjaffl io—5) w^wssb^* ota io—6> 


£A 


{ 1 , 0 } 


m 




10-5 «An*KM«aA 
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fgio* 


& 




{ 1 , 0 } 


+ \mmM&£& = m®£* 


{0,1} 

+ 1 


{ 1 , 1 } 


o 


+ 


+1 


o 


vtmmmavt 



mia%% 


ffllO-6 


mmM®., mnmmftmjim 

mm c^rp) mm. 


mm (m&w) titm-. ftm**tontiMnis.*nft.ftftft*mmtoL*.ft*.Mft.. 

R&vtm: & h&m % mmit & #}%£.«) & M., 

*¥ (skwiik b ft) atm-. ftfi#Lftfttfm4z.mmnxm i im&<, 


“mMftrn” s3/}g*R$tfw, 

mzm-mm. “*¥ ftm” w* 8 iji 0 ^>pi^ 5 !i«)i^wjg#-}Kep«i^-^T±o #^*=00^ 

&fl«j»ttWE'&Mitt£Affrg <.wMtm&&). mu, atm c, amm** 

A— fti&foftft JCi = 102 HfltlU C 2 K 2 = ios &iS 8 fc$;& 

(w#*5* 4M&mw. 0Ac,>c 2 , 

102/105 mmmuiftm, £+fi#io 2 ftxAAMm. m 4 102/105Jtft#stsnfrn#®^fB 

ftm, 0 *ine 102*»^#MjfcjM^h ; F£di 105 

i$A$nmi&{nXAj£» 3 £OT 3 S{iiM 3 £$lHJ 
ft#i, 0 jit, 4m/ 7 n 102(gp^# 

mm), 0 *ft$f#M,iiitF 7 M ABATIS A 4 M BftmtfiiUH . 


10.2 ^rUfttftrfrtfh 


J# ins—s^SB%Rii®eg 

mm-fiiftmn®, 

«AJKHia^tk«!» (*#*&*). #=frTfr«,lft. #»JI8#»#I*»!«Wffrtt^tBHs8 
»*, Sfc^WJBfc&WiJfeA, 

*P£**ffl±ifc;LiM«*iG, fiM£7-«m«W± 

nmm, M^/hTT^K^o 10-7+, &&,% {0, +1, o } 0 *nr 

ft-Hfe it, 



■ 10-7 *K*Hxtt*i|rtt« 

• Bil«ffiWlfcfT<frK a SA#*»;R, 

• atKwm k 2 ok,) 

C,= 5 K, =102 C 2 =2 K, = 110 

a*. (K, =102) Bift«#*ttj®Mc l -c 2 = 3. H* 

*=0Bt#iB7a^, ft«j»£70hg. aaawflifu! 

II = max(0, S T — K,) — C, — max(0, S r — K 2 )+C 2 (10.1) 

== C 2 C, $P jfc S r <Ki<K 2 
= S t -K 1 + (C 2 -C 1 ) ft# K,<S r <K 2 
= (S T -K,-C 1 ) + (K 2 -S T +C 2 ) $PjH S t >Ki >k 2 
= K 1 -K, + (C,-C 1 ) 

MflfelHfMfrs T fcfcx, *pk 2 »/j'Bt. fSCl£iiJ7$&:&c 1 =5, 

*#U7$$&C 2 =2, &Wifl$c3f3, #Jg St fcfcK, *§#;£. S St fcfcK, fp K 2 fPABt, 

life# 
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K 2 -it,+(C 2 -C,) =8-3 = 5 


( 10 . 2 ) 


10 m 




MttlfSr. &%**&&& Kt-Ki, t&%&&&$ til ft* 

c 2 -c,.) trauma, ttfiittifSrWi. 


S be = K 1 +(C 1 -C 2 ) = 102+3 = 105 (10.3) 

ftsa»!0 (q-c*). 

M*sm, t<r 

BtJtmrjMT, 3P<as,>K 2 , ajiks.m^K,, 

(s,-k i )-(s i -k 2 )=k 2 -jc 1 . M**nrtnifeA, Hncxt 

Mf*ttrffrMa#£HSBtrawjg, (tt*n*rtfttgio£$i!| 

», i m a*® 10-7 m&M, ^ ft ^^#111# 

m. 


<o, +1, o} : 

u K i (>K 1 Mift#mtomikm®.ti!to.& {+ 1 , + 1 , 0 } 

W Ki »m-»SA#K#itZWi|fcffi {-l, 0,0} 

( 0, +1,0} 

mmmtiLtiiMiftvtg 

{ 0 , - 1 , 0 }, 

M. 'Z'ftR: 

• 3SA-+j HIKniftKt (>A,) W3f*»!Di. 

mm { 0 , - 1 , 0 } 

m&tkftiftZiK, {+1, 0,0} 
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&ims— 


0 , 


{-1, -1, 0} 

{ 0, -1, 0} 


#*»K $*(x.) 


fJSM 


0 Aj 


mmmug]k(K 2 > *,) 


>—jKSffrfc 


IMW 


fflio-8 VKJIHKnMttttS 


10.3 ifi&ffrii,, HHj&ffrU,, 



®“##r1j0hg 7 , 

(straddle), (strangle)^ KSE^ffrU (butterfly) (condor) 0 

it^jn#-T'efnW^S (iAlffl io—9) 0 


5PJJS 


*JSH 


.] 94 \/ 110 St 

a. M£(.%Am&iftm 



b. Mm%A)m5S.vt. 


mm 


mm a 

0 0 0 o 

~~\-1 +1/^~ y i +y~ 

St \ 0 / 


c. 


d. ftt^(*dj)KSffr 


BE I«~9 ttattltHtt* 

(*ffl io—9A)ifKT94no), &&&&&&& 
*^^^ 94 ^ 110 ^ 111 ], 

M&, fcMn, 
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W)&Vt£ (JEffl 10—9B) 

ttSNMM0feU I&TItHMS'K “T-WJSW". StaftMMS* (M lo¬ 
go CjJfcLffl 10 —9D) 

8STI*. ^jEWfJtS, 5pJitHfe*£±7|-. 




JtoSftH^SSA-^ftSfcJim {0, 1} {-1, 0}, a# 

4 fe£ {- 1 . 1 } 10-10 mm. 

10 £ ft 318 !, 

K=102 P = 3 C= 5 Hjtfc C+P = 8 
«F5$ft££*WiiJt£3? (J&S10—9A) 

II =max(0, S T — JO— C+max(0, K—S T ) —P (10.4) 

= S T -K-(C+P)=>S& = K+(C+P) = 102+8 = 110 (S r >K) 

= K-S r -(C+P)=>SB E = K-(C+P) = 102-8 = 94 (S T <K) 



ffl 10-10 tt£{£A)»3t«!H 


K=102Xt«?M. S^ e -Sbe = 2(C+P) = 16, ajtfcx++¥ft89$. 

%s t =k h*. 

A* jlfcW#*8!tt*i#ft8!tt#ftW«fTft. M^H#TW^8Ift6<J8!^^^C+P=8 0 $nH 

a^s r ®^KBt, ngx*#±*i-M, ias T >K^, ms T <KBt, * 

*i|fc&ii:+£ S T = o, M±n nMX = K-(C+P) = 94 0 MftjftBI, infllil^fSFjSftgtBfcft 

W^a#Sl3tft#WJKH5AW«ffc8s (<r) ±, 

“M«”. HJfcK^«K#*H»8lfttt$ft«rBi89fcbifr*Si8!MAW. 
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smim— 


*&& 0 mm&mme, $nmm&T, ft “v* m$f waffrgw-*^=£*#«• mss 

5+4)>««. Hjtfc. MHfflwifr«#sft#s^ra£. 

^igiPtt, M#Wffrtt»^iiJin. *£±, ffl 10-10 +wft|8|# a 
W±?f (T#) M±# (T^)o 

s&, a, -i}, 

mmmmu&iMU'kzn* m, jumiytmift%±ft&T&&£, snASA^m^gpiBAia 

14 teM7Z> (Barings Bank) «;* (0MXM 10. 1) „ 


i IcM 10.1 

n 1994 ^^, *i*e.gait t 35 000 7 0 & 225 & £ «, ft * tu t 

35 0007#ft^fefP 35 000 7 A## H Pi $ ft H ##1## Ml #i&$&. AftA#$ft 

$&#j&fr#£i8 500 pj 20 ooo 4:R. fa £#«£«*£# 

“88888 tHUt A” Mo 

W tfj B & 225 70 £ 1994 #-1&, H fi # %. £ 19 000 ?!] 20 000 A R , 

0jfefr*'fe#£#£&+Kfil, Htttfej*#. AW&##A##£A 

AIB#^ “V” £$■££. jfcftteaj#tt*fc»&££aJtW#*»& + tt-*#*tft£fc# 

&, * g ftA#&*&?']$ 0 tt*tB. 

fJ$BAt. 19 000 fij 20 000 W&ffl, $£A#$#£ 

Tft (JE.WB10—1), i£4o Pitt 0 A It #; ft & £ SI 

BIO—l 

^ 1995 ^1^17 0, 19 350 £, ^l£ ft £ ft 7 # A ft&* , Pltt*ft, B£ 

#2Sc aftsic^ 18 950 A, &ft#$ttftW#AA &#*!l*mtW#*tt 

$£tt#*9l£7l#j!»*ttfcil£«ttii*P, PlttB #&£*&&£** 7fc3M-f 

#AftL*£ftft, £#Ml« B£ 225 «j****£*ft, iiftBPilft 7 «$&£>#& 

7:&---###ft (JSLffi BIO—1 
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10 # 



00 Bio—l 



vega J*U&, 0^7 0 & 225 

*P 4 #1 ifc ■®T Ife £ Si A- 0^*fc#fe (S T >JO tf*# 

(S r <K) £fj»0, 

&&C+P (*i*S T = JO, &f'J»H:tt, 

V=(-N)(P+C) (BIO. 1) 

£ + > (Bp 35 000)„ 

3 V 

-=-N( A p + A c ) (BIO. 2) 


Ap#A t , a#*— 

#?'J 1 + A P = A C „ fc|#». *P*A C = 0.4, i8|5^ A P = -0.6, 0 ^aV/3S= + N(0. 2), jfl & ft & f f 
B g 225 ftTftflft. l&g&SS'], ifcA*tf ; ftt*:ft-l!lHttfl. A S BIO—1 + *T W 

#*, (££$*#>*), 3|3££P*ft#£##&## 0 “delta 

it-ft” (BIO. 2) fc*7^&#i£ft vega #,&. 
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r 


—ss£sa%Mi©@ji 


m(mx) 

im, jitiimvmmimMj&T&m'HkftifrZM “fi” wjiiii 0 sphk 0 

tkfrift, K c >K 0 WtflKMAK p <K„ W#ftJtl#. 0 * 

bn$k— {- 1 , o, o}, 

(0, 0, +1} (jtffl lo—ii), {— i, o, 

+i}, m-i- “mm®”. 








A>y +1 




lo-n it* (*a) ttatt 




3 S T >KSi- S T —K c — (C+P) = 0 =>Sbe = K c + (C+P) 

^ S t <K p 0^: K p —S r —(C+P)==0 =>Sbe = K p —(C+P) 
®^WMftW'N5L : ?ffl}8i/SftBiffijl Sbe —Sb E = (X c —K p )+2(C+P), 

itftW,&|Bjl£’&Sik—S b E =2(C 0 +p 0 )JIA> #Jdo.4) 0 Hjtfc, 

ftlfc*SW'. nTlitffiBJ, ^»-a-ai[ftr^±?Fff 


IteCffrMKFaSffrgftx— , Eft ; ta^^;^MW*5iii±±iinT-x=f “@0”, ikaot 
*WS*Brisl^^6##l8ttWJ6tU*: £iB—^t8Hffift?r<frft#|;ft, XAW > h>f»|BIIMT'0l , ftJJ! 

&• S^Hi—'h&fif&frffrftSlIlK, &W&MM <o, -l, l, o}, ipffl lo—12A„ 

m&o 


“ftmikmit” ft 


<K,, K 3 ); 
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H10S 



BB 10—12 


• “rtMftfrffr” $#$:$;& (JC 2 ). 

*ajH 0 ^«rwiucitK®iB 10-12A ^Mm^mmmzmji^^^ 

delta 

-tJHttWJEW vegaM^tS^tijlftWftW vega&JB. Hjtfc*P:ifl#&#lT$E5tl3£ * 

stSffrMWS 5 kitL^r«i#ttjBs*wi®j«. 3 M]£tfiw > NW “ftmiMfvr f&mtkn 

&, ^xAHtM “iHmtbftvr mm&mu, 

m, o, 0,0} 
k 3 {+1, +1, +1, o> 

xaw'Nfcfrffr* k 2 wtraixwfts {-2, -2, o, 0} 

{ 0 , - 1 , + 1 , 0 } 

'£jbb*±&&m£S£iii 5 “«$r &*„ 

a k, k 2 «»#={<>, +1,0,0} 

+ 

k 3 mmmumm x 2 «sg^={o, 0, -1,0} 

4 i 5 £tf|-^;^ = { 0 , + 1 , - 1 , 0 } 
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(Jal®io-9>, <o, 

-l. o, +1}, 

K 2i m K 22 $m^mu, v 

Mzmmmtt . mm- um-#w 

ikfiVtmA -'NIB#, ffWHS-SWtMrffrSAa-^aiift, ^IU*KWtt,^fffr^tH->h»i 

Wi£B (JtL® lo—9D), &fij#§0 2:iiu, 

*¥ (ftfll> 0 B5) ffr* 

iIMMA#l«IIIM, *¥ffr 

Hi^WfSMftti (horizontal spread or time spread) 0 , 

ftMM. “ISWift” ^-^SBttJS^flif^BiMBI^fi, *¥ CBtffaJ) 

&M#»:£--*tftmjl!). ik«<n*#*->Hff£WW : f » 5A-t 

&MMU (360 A), (180 5c)» BfIRIPIft*t!! (BPK=S 0 ). 

$i£Wl80A ( = 360-180) *mm, Bjlfc«ffrM**ftSUWHWtt£®ffi 10-13 (fi^JJfjS, 

30 A, 210 iztMm, toft# ill dU80f*. &-^fB 

(BP s 0 =K), ^M^»&^l5l*0tlia]^^rfa^fiJ, 

(jsl®io— i3). 



5o = k mmvtfc 


* ¥VtM-. —d" 1 ¥#swtz^i+—I80 3c*«j$^, 

ffl 10—13 *¥ffrH 
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10.4 iKium 






(tH (*n 50 000 KAT&T&TaMJR*), ft ft*. 

ritrjsttjft*. 


Mat# 

( + 1 > + 1 } 
{ 0 , - 1 } 
{ + 1, 0} 


mmmu£*k 


io—u^nujtaj, 

S„ = 24H7Co 


**mWUHfcJiC=3ft7G, K = 25 Htg 




n = (S T —S 0 )+max(0, K—S T ) + C (10.5) 

= (S T -S„)+C (S t <K) 

= (S r -S 0 ) + (K-Sr)+C (S t >K) 
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$ttHS—«j£ffi£§JXll©@g 

= K-S 0 +C=4(||^) 

fo 

S B e = S 0 — C=24 Mtc — 3 Ht£ = 21 Hx; (S t ^K) 

ft So=24 htgbx 3 21 

HtCo M, ?tft^±^fiJ^4fe^/jNTi^^, K-S 0 +C=4 Htc o 

^$$0 (protective put) . 1MJ H , 

{ + 1 , + 1 } 

mmmtii {- 1 , o> 

{ 0, +1} 

mi&s 0 =24 Mtu, 25 gjc, muift^M 

5Mtc, 

n=Sr-So-P (Sr^K) (10.6) 

ffl S BE = So+P = 29(||7n) 


n = (S T -S 0 ) + (K-Sr)-P (Sr<K) 

= K — S 0 — P=—4 

10-15 Bm#m, <&*&#&»# 

^*f;*:SP#W±fTf , JJPi. X&l&'p-|W|: £tt$fil&M% : #bMMvEfi8:Mtfrig. 

* 6 ). 


&S£: P = 5, £ = 25, So =24 
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***&■+» fir DELTA tfW 


tR^UvEmm 0 &*£&£■ 

^{t^-^T^o &m, delta ^?4>, a 

s mn&mmmmvL* «« 

mem So N s MM, W^JRWWAffrfiJi TVS=n s s 0o n . MMiB± n p ^3f 

g*$& (*=ioos#-<9-JJ8ft^4>W»»HS[) wia^ff* «>0 ntWfd-M 


V=N s S+N p (zP ) 


(10.7) 


a v 
a s 


— N s + N p zA p =0 


( 10 . 8 ) 


H#Ap<0, USA N„ 1 


Np = 


_Ns_ 

zA P 

TVS 0 

(zSo)Ap 


(10. 9) 


TVSp 

(FVO)Ap 


FVO=zS„ (#tt) 88 “MMffrfi". ±®W^-^^iiETJK^ie^ 

»*I* 88 &ttfe:irajlr#ftffi£;£*. N s = 8 ooMMtfi£:S, s„ = io £tg/JR, 

Wa TVS„=8 000 H^n, $P*A P =-0. 4, SPA* MS A Np = 20 &%&&&&& , 
»ffr»W*/J'$5&Xti'f*. £ ffi $ W delta (H % S, r, ^T*, %'A 

delta ffiVX “mm + %$kMU” 

ffMfcifcM'ffcfl&ftlft (gamma Ml^) (vega®,®). 




(#JR) $ $ It £ delta t^tfe (BP^EMIt) 

m, in#tsigi#tT#its(^, ip^^njuiaaffiw# (MM%m 

“delta 4>tt w (3c«) 88#ffl£. M#3IAT-##*fck$tfHt (ratio spread) 

te-MSMfcJ&lfcfafcitSB&ft) delta®. mitt, 
delta fll. Z„ 

3- n, ^mu i m n 2 >nh« 2 i 


V=(N l 0 l +N 2 0 2 )z 


( 10 . 10 ) 
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( 10 . 11 ) 


, • &MI1S- 

'*• >f 

-§-| = o =» N, A: + N 2 A 2 = O 

Hitt 

&&n 2 =10^- fg&A 2 =o. 5 , 

8B<a, iPJ&-+ “#**#1” WA:=0.25>0, ffcff] 

flrW«iiaiiFN I -20>h»S 1 *Mi±} delta 1 *-^#1*#!# 

(Ai = —0. 25<0)) m A M delta N, =20 ^#M^1 0 

A z = 0. 5 2 tIM«. ffljnTWiiii##N 8 = 

lO^^a^P^S N 1 =0.5(10) = 5HI (ieft^WJftWW delta tt* 1) delta *f£*1 

£. SPA&'h («»W) S W±?1-®T#1I5SC$. 

m, b*#^^ delta * 

3r»fr±iS*, *fl?££<5sWIR®, &Wft£B^ “±#M” 

±?mtafT££) ra&7S$, (it$P5o%) mg®#. 

IKSA N 2 2, |W|ftXA(«aj) 

N 1 = -(A 2 /A J )N 2 ^-#ffit2i 0 ii«D?*ik*«m. ipJM8 #£{*£*, 

(Mf&lflM gamma ft vega Alt), SJWtSi 2 ffr#*«F±^a|'&»*^i[ft, 

nrw^ai^«iftwjpjs. 

10.5 JttXftjRJim 

<sio) ofm) «,&. Biitg&g: 

“JKSUftjS#”, + 5> 

Ta**xot«wii«, nHn±^®*T s&pioo cn 

5C) fp FTSE100 <gfc5S) £gf. S&P100&*^;R»#JB'e«|£S#¥ OEXfcig*, ££ 
CBOE^^»*SRW»i4K. 

M&toVL&VL&mn . iPH4«JIS,S, 

(#W^) WM®^{Sfvo=zSHt £ 0 xt^sfepioo j&ftJBS. *=iooHtc (M 

10-1), Blit, $PJfftt$tS=200, —FVO=20 000 HtC o 
&, $P^ FVO=20 ooo Hit, fflJ^W^S&Pioo S&.P100 

ffliaiW 20 ooo 
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* 10—1 


PJ MM 

mmmm mvtm 

Wfs 
£«B 
Hindis 0 
£ *1 


£#*«. CBOERtt 


S&P100 (Hit, OEX) -CBOE 


lOOUTCXS&PlOOjg^ 

m± 3 m&ffiJtmii-mian) 

3ZT#i3tB%n, **»s*i/i6, 

1/16 (6. 25 H56) SKA 1/8 (12. 5 Htc) 

PJ«0^|frW^a0 

SMH7£Se^^#|, (S T -K) x loo #tu 


i&%®&it#!mxtw£%m, mn u ®&” s T m&mmn s T = 2 oo 

k =210 (##/£), 


i|ft&H;n:=z(K-S T ) = ioo Jt7t;(2l0-200) = i ooo(#^) 


( 10 . 12 ) 


S&-P100, Aug-760 

Vt (fcIf-^M£S) MC=u 4 400 Htc ( = iooH^x 

44), JES 10—16. Hitt 


# S&P100 fti®«=cx« 


(10. 13) 


ffljSZife Aug-760 437. 5 HtC ( = 4 -|x 100 Htu) „ 

S&-P500 (CBOEXSWW:^#itt). ±3? Iff### (Major Market Index, AM¬ 
EX) » Value Line Index (ft PHLX %M) M NYSE (NYSE Composite, ft NYSE £ 

£>. *nsz^r#^friikJt»5!S (inftffi, -a#, 

ftseioo ftftJHft (iSL* 10-2), - ^ «/SuHUfHi * 10 mm. Hitt, *n$ 

FESE100 ffiffiM 6 100, S(5<a — ift&ttjWMMiftfeM. FVO=61 000 JRflEXt T SB# W ill 01“ 

(JSLffl 10-16) P=28^-#ffr^Mffi#l& 285 ^^ ( = 10£®X28.5) o if 

Ji0;fclOJi 31 0^15:^ S=6 388, Nov-6 100 iE&ftM&iSo 


&jft iM.%1 TVSo =400 000 H7CJK^M^, ft S&-P100 #3[S] (Bp 

®*S&P100»»^«f{fi[^ So =200, W4&#*tffr<l|* 20 000 J!7C 
( = zS 0 = 100 j|7CX200), Bjtt-^*S*Sm£§<Jtt3l®ffrtt;iFVO = *So 0 Hitt, 

N p = 400 000/20 000 = 20 (MT&BrMttj&ftift K = 200, BP 5 F^#j^Sgt5O 0 
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-S5£SB%IXlf© 


FTSE 100 INOCX FUTURES (UFFE) £10 per M Mtx point 



Open 

Sett price 

Change 

High 

LOW 

Eel. voi 

Open mt. 

Doc 

6420.0 

6426.0 

+16.5 

6443.0 

6331.5 

17865 

223964 

Mar 

64255 

6461.0 

+15.5 

6478.5 

6425.5 

1921 

10754 

Jun 


6553.0 

*16.0 



0 

5084 


FTSE 100 INOCX OPTION (UFFE) (n/a *) £10 par lull index point 


30 Oct 


6700 
C P 


6000 6100 6200 6300 6400 6500 6600 6700 

CPCPCPCPCPCPCPCP 
fev 48* 17 336 29* 254* 47 1M 75 124 111 77 171 42 HI* 21* 335 

Dec 490* 65* 406 16 336* 111* 2M* 143 205* 111 113 239 112* 301* 71 371 

J» 557* 112 411* 136 499* 159 347* 1» 209* 23$ 221 215* 110* 343 137* 411* 

Fit) 111* 141 $42* 11$ 499 190* 403* 227* 340 201 200 314* 244 373 203 430* 

Am 774 246 100* 261* 125* 291* SOI* 336* 904* 37$ 442* 414* 304* 467* 331 512 

Cuts rv« ; Puta rvi 


EURO STYLE FTSE 100 INOEX OPTION (UfFE) £10 per ft* Mex point 


30 Oct 


5925 6025 6125 6225 6325 6425 6525 6625 

CPCPCPCPCPCPCPCP 
Nw 461 13 36a* 21 311* 34 233* $6* 103* OSH 100 127* 02 113* 32* 253 

Oec 540* 50* 4I»K 69* 380* 89* 31S 113* 241 147 101 111 141 237* M 293 

Jat 117* II 531* 106* 463* 132 393 100* 320* 1)4 M 233* 214 277 IN 329* 

Mar 103* 150* 111 173 517* 191* 479* 221* 415* 203 305 360* 300 343 241* 390* 

JURt >25 221* 754* 247 NS* 274 111 303 SSI 331* 404* 371* 437 410 3N 452 

Cads rv* , Puts n/a * Undtrtyng nki nlut. Prwntums Owwm an based on a ak U wawt ple«t. t Long iU*d 
•apry mofXhi. 

■ FTSE 2SO INDEX FUTURES (IIFFE) £10 per full Max point 


662S.0 

6694.0 


+18.0 

+18.0 


Aug 005 
Aug 80S 
Aug 810 
Aug 110 
$•0 910 
Aug 015 
Aug 015 
Aug 020 
Aug 020 


Aug 030 
Aug 035 
Aug 140 


c 147 

c 1*220 

P 442 
P 2 
C 114 
P 46 
C 660 
P 72 
C 477 
c 506 


c m 

C 716 


Oct 040 
Nov 840 
NOV 840 
Aug 045 
Sep 045 
Aug 050 
Aug 850 
Oct 050 
Aug 055 
Aug 060 
SOP 060 
Aug 065 
Aug 070 
Aug 075 
Aug 000 

sop aoo 


Aug 900 
SOP 900 
Oct 900 
Coll vof. 
Put vet. 


c 234 
c 5 
c 217 
P 0 
C 5 
C 215 
C 1,059 
C 215 
C 211 
C 1415 
C 49 
c 15 
c 5 
c 600 
c 226 
c 10 
C 99 
12460 
14,142 


13ft - 1ft 4,115 
17 + ft 3,790 

lift - 1 3,560 

21 + 2ft 1413 
29ft + 4ft 76 

9ft - Ift 700 
22ft 4 ft 157 
7ft - ft 2449 
28ft + 4ft 473 
6 - ft 745 

4ft — ft 1,349 
3ft — ft 636 
3 - ft 2,464 

9-1 005 

17 -10ft 621 

22 - 2ft 4 

54+3 4 

2ft - ft 635 

1ft* - ft* 3,645 
52ft + 3ft 95 
13 - 4 454 

1ft - ft* 570 
ft ... 3,609 
4ft - ft 2490 
ft - ft 20 
Vi ... 1460 
ft ... 20 

ft + ft* 5452 
1’ft* - ’ft* 1403 
1ft ... S0Q 
ft ... 1,500 
’ft* - ft* 2463 
3ft - ft 713 
Opt* Int. 65,922 
Open lot. 01414 


Strike 

Oct 740 
Nov 740 
Aug 745 
Aug 745 
SOP 745 
Aug 750 
Aug 750 
SOP 750 
Aug 755 
Aug 760 
Aug 760 
Sep 760 
Nov 760 
Aug 765 
Aug 770 
SOP 770 
Oct 770 
Aug 775 
Aug 760 
SOP 700 
Aug 785 
Aug 715 
Aug 790 
Aug 790 
Sop 790 
Oct 790 
Aug 795 
Aug 795 
Sop 795 
SOP 795 
Aug 100 
Aug 600 


p 1,176 
P 40 
P 24 
c 1,564 
p 309 


) pm Not. Open 
Close CNi- Int. 

10ft 4 ft 294 

14ft . 

56ft -20ft 3 

2ft ♦ 1ft* 371 

50ft - 10 ft 141 
2ft 4 ft* 3479 
6 4 ft 160 


Aug 

Aug 


Aug 

Oct 


SOP 600 
Oct 000 


p 410 
p 423 
P 05 
P 1,050 
p 30 
c 5 
P 09 
C 234 
P 1,727 
P 4 
P 2 
C 121 
P 592 
c 2 
P 4 
c 1412 
p 3436 
c 1405 
P 75 
P 2 


0 4 ft 

3ft + ft 

44 - 4ft 

4ft 4 ft 

10 4 1ft 
20 +2 

5ft 4 ft 
5ft 4 ft 
13 4 1ft 

lift 

7ft 4 ft 
7V* - ft 
16ft 4 3ft 
23ft - 14ft 
9 4ft 
22ft - 2ft 

11 4 1ft 

20 4 3 
25ft 4 2ft 
20ft - 1 
12ft 4 ft 
27ft 

21 4 1ft 

16ft- 1ft 
15 4 1 

24 - 4ft 

22ft 4 1 
27 4 ft 


141 

3479 

160 

591 

1406 

2,063 

1,138 

76 

595 

1435 

685 

1,30(2 

3,129 

1,335 

40 

447 

2,652 

7,120 

593 

4 

356 

1451 

I M 

3 

4,238 

3,954 

1,857 

792 

216 


Oct 

Aug 


Aug 


Oct 

Nov 

Aug 

Aug 

Aug 


Oct 

Aug 

Aug 

sw 

aus 

Aug 


560 

P 

46 

ft 

• • • 

141) 

600 

P 

120 

ft 

# • » 

177 

600 

P 

100 

ft - 

ft 

313 

620 

P 

40 

ft 4 

ft* 

141 

640 

P 

15 

ft* 


331 

640 

P 

7 1’ft* 4 

ft* 

lit 

660 

p 

1 

ft - 

ft* 

1,715 

660 

P 

64 

2 - 

’ft* 

273 

600 

P 

178 

ft* 4 

ft* 

1194 

600 

P 

241 

1ft 4 

ft 

196 

700 

P 

315 

ft 4 ft* 

246 

700 

P 

41 

2ft 4 

ft* 

1,277 

700 

P 

S 

5 

• • • 

217 

700 

p 

10 

7ft 4 

ft 

16 

705 

P 

6 

ft* - 

ft 

755 

715 

P 

2 

ft 4 

ft 

313 

720 

P 

196 

1 4 

ft 

2436 

720 

p 

3 

* 4 

ft 

2.2S6 

720 

P 

15 

8 4 

1ft 

373 

725 

P 

19 

Ift 4 

ft 

1,107 

730 

P 

234 

1ft 4 

ft 

1264 

730 

p 

S 

4ft 4 

ft 

3490 

735 

p 

29 

Ift 4 1ft* 

090 

740 

p 

222 

2 4 

ft 

3,720 

740 

P 

46 

6ft 4 

ft 

2,147 


ffllO—16 miSSMX ( 


N. lO = TVS„/S„=2000 )t»j6. 

mrm2 oooutc. 2 000 ^$. 6 , h^n; 

&) =n,, 0 „ N p =TVS 0 /zS 0 =2o®mmMU&&}, Hitt; 


M TVSo TVSo 

zS 0 FVO 


(10. 14) 
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10—2 


man 

m%mm (fount) 

W fT 

MJn%grB 


miom mtmmmsammR 

FTSE100 (RjS) ffiftNUK 

10 

3)1. 6H. 9j|, 12 £ (JO ± »*!£», B^*fi»3'MA*lJ«afT£*> 

0.5 (»»£) 

0.5 (5%m 

*Js£^BM 18: 00 Jh 
PJJKBJsWm 1^*8 0 

U«J3 M* 3 -tfiJHEW 10 « 30 CffetfcBtmi) 


LIFFERtt„ 

inmffi»T»i 0 %ifls T =i 80 , »4fttoJft*ffl£MfHtTR40ooo||7G. 

&-mm 20 m^zo^^^vmmmm^oooomTi (= 20 # 

«!X20>h##jSxi00||7n/j^). a#, &M, 

(= 20 x 100 H^xs^fSciOo M©£40 oooitTG, flUB*** 

jur#±#, 4*m 0 «fMt* (&««&&) 

V T = N s , 0 S r +N p *(K-Sr) = N s . 0 K=^J^K S T <K (10.15) 

?>0 

IMlttfflT N P * =n s , 0 = TVSo/s 0o H*«ff]iS#T¥ffrW#K»iR, **ffMt* 
TVS 0 (*#$$$&), #J*s&Piooa»±*h 

fi£JR*W0M!t)MF£±7h «ff]Wa^«PR^W»ttW#!4ii 


afi-g-wbetaaffwa. sut 



(10. 16) 


(^SS&PXlOOajRWft-aSr), S PfT , 

PJ±5$Wa*. fcWH, £=1.5aH^S&P100»ftSTRB«h SpAftiilSftiA 1.5f, H 

1.5 s s p *ai£±w. 


3 &<£ delta 
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I? <n 





tt, delta #}+w#tff* 

w N s TVSo TVSo 

zA p (zS„)A P (FVO)Ap 


(10. 17) 


P75(£) O0 ' 18) 

Silt, $p^a p = -o. 5, SP4ffilfc#*xtM», HASmflHftfcfc 

HcfnfJffiAp* “JH” Npo 

a, afnffljs* “^jH” n p „ (= 

NpzP) *q±3#!ttM delta 

*10-3 *£ft7-'H»J7ifci&BJ S'MMjHM}* WS&jfcXttf 

(BP«ffl*K»«a^T delta Xtut*). £ #£ Xt#* *. 1. 5 *«J|P, 0 

(FTSEIOO ffiffc£ 3 l££ (HPffl-£W beta £ 1 . 5 ). »£ M tf>& M S mU 
SyjfiaB ( 6 J 3 <&), &»#*«»#**£ 348 795 

K—A 450 (*7MM, Silt, */hWft 

s^/ipm s r <x, s T -s 0 

mm k- s T mm. mm, (jaa 10—157 

EtaajfcSftfTfHST K= 4 450 (MH7til^7TO&^)o 


* 10—3 




»«: 1997 ^ 3 ^ 15 0 S 

&mm.&ttiitis. tvs = 10 000 000 31$ 

betaH/3=l. 5 

SW FTSEIOO fg|fc S„ =4 450 
6 M 4 450 m&M$lM1ft P= 103 

-'h##j60Mt=io£# 

6 M 4 450 delta A= -0. 5 

a*, *7ttfil««ft, Scin^ST K=4 450, fciatofcUlHfrttSottRI. 

ftfl: (1) 


**: (l) ftS##. JVp = 


TVSp (ffl _ 10 OOP 000 3S^(1- 5) 
FVO 4 450(10 3?$) 


= 337({SF££l) 


6^#tt-g-^lB<JJ®^ = (103-|-)(10 3?$) = l 035(3?$) 


337 »#Ifc-£g<J&<J&J#;;£ = 337(l 035 ^$> = 348 795(3?^) 
It4»|j®^= (348 795 3£&/10 000 000 3?$)100 = 3. 48% 

<2> »«», "■- S( T 1 I|^) i-g|- 671< « t »W) 

a*, 3b$X!W#&X*ril«, 
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mmtrrmmasMMa®. 


A P = -0. 5, delta June-4 450 #1**8#, 0 

(*a&BHfffl£ifHtSm#lfc) WW&. 3i«M>& 

^NJinuifc*, 02/#jtfcMW 3^MM, 

&B±, delta beta Rtf, 

(gamma Kl^) (vegaJKl|&) ffiJg delta ff 

delta JfifttttfflJftffiMjSXtJtMlinSjtt. 

mn&m &&&%%#&% “mm+mmMU” 

Qikmmvk, 

«*£#*#« (io.i8) *if^/hSJ5. m&ds-/s; = 

PdS/So, S„ i£Ji S„* ***, 0* TVS„ = JV s , 0 S„=jV s * l0 So* . delta 

Xtw, ll+ltir ffl^ttW$flS*dV=N; iO dS 0 *+N p *ApdS=0. fijffi dS* /S„* =/3dS/ 
S„}EdS*#^, ##JN i * l0 S 0 *=TVSoftAdVW^JS^, «fc#S!jT^® (10.18). 


10.6 



• (fR$$) -£ ff] if £ # * |b| W ift & g§ 

®i$p, (jsaijaTK #&##fn#»si&+wwtt®fj fc , simiBWJidi-# 

+mi&nu” u mmmu+mi%” (^ u mtm$L+mtin *siwl 

• tk*ffr*iti^SK#3K delta 

• »ftBT«sMT#RKJi (dPAT&T), -& i&m (M«jkso sKMiEHHrwiiT 

(JPS&P500, FTSE100). 

• ^WT^RKIlWJIBttit^FSK^xtJ+ftlsj^l^^JKSlWaftRlft (ifi a *Nr M SI #9 

*fy&«*?«&. 

J&P#8feJ8ft delta fijiff 5?®|£ifeiEig^i- 0 



2 . ft-A^ ikmr’i (&fflp= 6 jt 7 n 
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S=164 K = 165||jt 0 ) 

fclttifl'*? $nM#KffitXK=i64H7n, P= 6Htc, s„ = 162 Ht£, M'k s T = i63 3t7CitffiJii3 

4. H«H^I&^S„ = 100||7C, *=98 Jt;?n, iftfc% p=4£tc, 

12 ? 

6. -^#JBJ§ttWJMr<frKi=35 3|}G, P,=4 Htg. K 2 =40|| 

tv, tft$r P 2 =8 HtCo 

7. -^#*»i«U«lff<frK = 50||7C, 0M&C=2Jt7C o = 

0M&P=4Jt7G. 
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ft a: m & 


• *h'/C $3 &.;£.## Garman-Kohlhagen &- „ 

• **-*##* («f#) ttJMDIMR. 


11 . 1 


*11—I»aw®—(PHLX) 
W£^«?E. m 11—1 & 2000 ^ 7 n 27 0 

*fr. *^»^Niuii7c»autjST5, 




£SSIfI-£5£S^JXl(@ 


* II—I 


A. 


fflXf^ItTGWfSf rf> 


thfEM/Wl {PHLX) 


£ 31 250 

|ga^3£ DM 62 500 

0 7C Yen 6 250 000 

JP5E CD 50 000 


B. PHLXW&{fe*hOSfe: 


SMP 


Htc/8I^:^(I5E7c 

Htg/HH 

H7U/JJP7C 

Htc/E&te 

*7c/fessep 

Htc/Btc 

xwmmmi 


&: CD 

<3> 


fcfrffri** CHS) 


0. 025 
0. 050 
0. 050 
0. 050 


■ pwuoamu sc v% options £31.250 (cm par poum* 


i 


ftfrtM day's Ml. CaN 0 PUP 0 Pnt days OWILC* 1.270Tu» SJ» 
■ PMLAKLFMA SC EISM OPTIONS ©2,500 (cants per €) 


(Htc) 


0. 000 1(1 /SO = 3. 125 
0. 000 1 = 6. 25 
0. 000 001 = 6. 25 
0. 000 1 = 5.00 




AUSD 50 000 
GBP 31 250 
CND 50 000 
DM 62 500 
Euro 62 500 
FF 250 000 
Yen 6 250 000 
SFr 62 500 
DM 62 500 
£ 32 500 


Strike 


— i»sny 


——— 

— POTS - 


Prtct 

Aug 

Sep 

Oct 

Aug 

Sap 

Oct 

1.500 

1.87 

2.58 

3.08 

0.34 

1.06 

1.50 

1.510 

1.20 

2.04 

2.51 

0.70 

1.46 

1.92 

U20 

0.70 

1.50 

2.05 

1.20 

1.96 

2.41 


Strike 


CALLS - 



PUTS — 

,. 

Price 

** 

Sap 

Oct 

Aug 

Sep 

Oct 

(L920 

2.31 

2.96 

3.42 

0.17 

0.56 

0.95 

0J4O 

0.90 

1.75 

244 

0.71 

1.34 

1.71 

0980 

046 

0.88 

1.35 

1.96 

2.43 

2.80 

Prtvtoui day's 1 

Mi . GUIs 22SPM 2 . 

Nae day's c 

pan ML. Cafe 2.411PwM4K 




m 11 

_ 1 A 

— 1 PI 






Mia, MW (GBP) 3 i 2 50 MW, MM&MW&'IrMjHIWt. in 26 a 

#JffliEiE&%r 1.5113 Mk/MW. fS 11—1 % l nitflMIft-ftMM- l. 500, 1. 510 fn 1. 520, fl'&ff] 
#**0r#i»T&*§WiMT0|-. xtT-# 10 n— l. 5200 2.05 Mft/M 
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mum 

$, 640. 63 H7U (31 250 ^X0.020 5 Htc/^#) 0 

&&}, & PHLX, £183 0 ££]#!£ ft$ 3^fi$H£mjWS$7^ JSSiJffi, 

“EOM”„ 83 > M (£jtSJ8fc*£S0r££M83t5O 

W®5*#* , 0 t£ W#!*3m . 

*phlx±w-» wumMXXMo mmmmt-njtmu, 

#—nmmLm&. ^Tuma^nurn, 

11-2 (tt*n8ljn—® dg). BfcT££0f££M8l*Sl, &#«*«£«! 

$&*h££«8ifc. &«ft£J83Kf|B]M83ft&£l, 

^iCMI. 

*11—2 SfHW^?ra-*«I (PHLX) 



■&«»* 

*X^!|SEX 

AUSD 50 000 

3k® 

GBP 31 250 

JPTC 

CND 50 000 


DM 62 500 

®:tu 

Euro 62 500 

ftSfeBP 

FF 250 000 

M±mm$L 

Lira 50 000 000 

0 it 

Yen 6 250 000 

*H* It* 

Peso 250 000 

M8E)fttS*£ 

Peseta 5 000 000 

«±i&BP 

SFr 62 500 

It 76 

$ 50 000 


n.2 tam 

^omnrffl^afTStn.. £**MKWTfT*u& mu±), m 
&nyL®, cjaffln—2> 

II = max(ST — K, 0) — C (11.1) 

=—c $nH s t <k 

=s t -k-c £qh s t >k 
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tkftVt K =140 3176 





St,be —K + C 


( 11 . 2 ) 


^®#$$&ltt£^l&+«#i:i»Kftaj$BM Zop = 31 250 ^#^^fiJ o 1 

3 140 c=4. 0 Jt#/3£#, BP 0. 04 Htc/II#o £PH 

ft 3^gJ^9t^#^ai^JiS r = 1.50||7C/^ (iSLfflll.2), JP^ : 

&flJJ$ = (S T -K)z op = (l. 50 Htc/^^-1. 40 H7C/^^)31 250 ^^ = 3 125(Htc) 

(11.3) 

«^«jWM®^l& = 2 :„pC=31 250 ^(0. 04 Ht£/^#) = 1 250(H7u) (11.4) 


II —(S T — K —031 250 ^# = (1.50 — 1.40 — 0. 04)31 250 

= (0. 06Mtc/^)( 31 250 £#) = 1 875(H^c) 

iP*S T <x ( = i.40Hic/^#), 

i&&, &&%{&£#}M%kmvt& 1 250 ma, wm b 

S t ,be = K+C=1. 40+0. 04 = 1. 44 (Htu/^^) = 144 (Jf#/3|^) 

mm, iEmM&viMfam-. 


(11. 5) 


( 11 . 6 ) 



~K H7G/^#|£tf} 31 250 Hitk, £q 

H^^WSE^ftSJ^ BMftfiJ K HtgIUT, (iSL® 11—3) = 

n=max(K — S T , 0 ) —P ^ 7) 

— K—St — P Jp ^S t <K 

= -P ip& s t >k 
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11* 



WfP=2.5H4J-), 

St.be = K — P=1. 44-0. 025 = 1. 44-0. 025 = 1. 415 (11. 8) 

11— 3gf&, XifT JC=1.44 jH5u/£8, S T = 1. 40 jl7C/^H, 

J§P = 0. 025 Ht6 (2.5M): 

&fJiM = (K-S T )zop = (l. 44-1. 40)31 250 £8 = 1 250 (Htc) (11. 9) 

«^^W*BHIMft = P, = (0. 025)31 250 £# = 781. 25(£7n) (11. 10) 

]Tr =(K-S t -P )31 250 £8=(1. 44-1. 40-0. 025)31 250 £8 (11. 11) 

= 0. 015(31 250 £8) = 468. 75(£?u) 

U msx — K — P=l. 44 — 0. 025 = 1. 415(£tc/£8) (11. 12) 

44 218.75 £7C( = 1.415£7n/£8(31 250 £8)). 0JttiE?|lft$m 


ft (*$) *****&. 


(sasnt) mmm 

m&vtm, 

11.3 

(*j£W) cskis 
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yN 




£***, o xtwp, -^ta&MA^ii^i&iijMM 

mmnmwikA, Mti&^A^-'Na^itfiWo ftmw&w#*!, ««wi?aiJ!S: 

. m&3^njsm#*mw&wftiC3zm. 

An 

i/U^iC, HHfeUfc, — 

mmMffim, mut^asi 

M#SfitftiafT. iE.iagk&m'fcAU^gm, W±##1f 

mt, mk^muw^M^^'-L^^mv-ic^um, faaw 

^fn#it±si^j^>as+^fi^awMaA v Kio iM^a* 1250 ^$, m&M&m 

'KL^M F 0 = l. 62 Ht£/^#, 2 025 ^HtCo 

Kl^BPift5JTv=i 250 ^«. 


^'KjlEftlfc^^a^TU^WJk^- (tkinJ[g!Jft5Sf) afiWJ, SitfcA^nTfgfl 


A 




aW^n^, HcfnS#^S5^W'ff 

Mo M&g?J$B£-ajfiii&:iffi$Tfj:^±W F„ {titf^^afTXt)»l». i|$A£P|l'£&#£$[, jft# 
&T£B, ift£&3Bf5]Mo a^SJS {— 1 , -i} 0 

&«@&^a*£fi397frS&±;£tt 1 240 *P:SM£«7HI. H5AS r >F„, -£ 

*f#*A3E#rfr4j&±KJ S r W0Mfc£A2lt&, 4PKAajfi^^ + =fiaiFo «S r ), Hjfc&fiE&fl 

(Fo-s r <o). 

> S^j'BFT mjA.SEjriiffigi _hm s T A5i|S|, MiAiSSi'n' 

^jcjaiftgijFo (>S T ), F„-S r >o 0 ia^fc&M, 

S®93r^^±WA¥arA-t, iP£2S#3»:gf?Mll. &^i»rtB#j#gE;*:ffl£„ 

3fr* ^fJMSJ^o Hitt, 

fefjo #pHjat*$?tj, 

£3t = {-l,0} + {l,l} = {0,l}, i£*gi^-.p—&#, £-^1 nJl^fPJA^TfJa, 3Utf 
T^ffflAiatfT^lto 09*n, ^pgfit, fllS&frfl-K. ia% 

MM&nJMllliEJteg'g-fnliKcA&jMWlU “S>” Mift S T I5fcb„ 

MM, '£R«7TfTfl,B&. iaMMfo&M, 
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ii * *3CJIHR ill 


TfrflBfcRM{S;ili£ 3 i®jig{iittff U&mi 

m, ***wi*jrF, £«?m, 

MfcMMu&mvmmmuM&m* mm, Mw&mB&mm, 

tf, £»**«* F„-s T i»rt&##;*:. 

^ 11-3 TattiTS^Xt#. 

££B# 4 t/je£* 1 *«TM£MI. MfcJWfStM: 

* 11—3 Jtti&ttOJXli 


ftS: ft#tfHI(V) = 12 500 000 ^# ft«S#}[:*(F.) = l. 61 

toi&w»MKs.)=i. 60 

»ffffr#(iO = 1.60£jc/£» Mtt6-*'rjRttCr P ) = 31 250 

fK»Mft(P) = 0. 025 -g-g|J«*( = *pP) = 781. 25 Htc 

^AftK^WfC*: Np=V7z P = 12 500 000 3S&/31 250£& = 400(#-££<J) 

Sift. V=Np 2p 

iV p ftft|*£^lHjJ®* = Np( Z pP)=VP = 312 500 HtU 
BP8HfrttWliJt6&# Sr = l. 65 jt7C/^®fq S T = 1. 50 

til* (1) »ftXf}+ (2) F„ = 1.61Wfi#7tF# (3) #JRJ|!& 

A: 

(£«*#«) 

S T = 1. 65 


w «v \ ny rvM | • 

(N p z p P) = 312 500(H^) 

n=VS T -Np(zpP)=V(S T -P) 

= 12. 5(1. 65-0. 025) 

= 20 312 500( j|7u) 

=VS r + (K-S T )V=VK 

= (12 500 000)1. 60 = 20 000 000 (H 

7 C) 

***»»ttrt*. 

Np(z p P)=VP = 312 500 (*tc) 

II = KV-Np(zpP) = V(K-P) 

= 19 687 500(J|7n) 


C: ft # a a a^rse&m,, 

a. 

(£##«) 

S T = 1. 65 


UUt*S T = 1.65^A 12 500 000 ft JftJBft&Wftfi 1 . 

*|fePj F 0 = l. 61 

n = (F 0 -S r )V n = N p (z p P)=VP = 312 500 (Htc) 

= (1.61-1.65)12 500 000 
= -500 OOO(Htc) 


B : II = VSt n=VF 0 

=(12 500 000) =(12 500 000)1.61 

S T *1.50 1.50 =20 125 OOO(Htc) 

= 18 750 000(H 
7 C) 


n=vs T 

= (12 500 000) 
1. 65 

= 20 625 000(H 
7 C) 


VF o 

(12 500 000)1. 61 
20 125 000(#7U) 


s t >k, mtikmmmummkft, \tx 

1 . 65 ***«, 

VSr=(12 500 000)1.65 = 20 625 000 
(Htg) 
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&nm— 

_ 

mM (1) (2) F„ = 1.61 WiiSirft* (3) #K#itSt 

D : £#7Fl£ Ul$ftSr = l. 50^ 12 500 000 VJ. S T = 1.55 3?A = 

%■. u K=i.sQWft%ikmu, 

(£#Jg{i) lUFo = 1.611^8112 500 000^ 

S T = 1. 50 II = (F-St)V II = (K-St-P)V 

= (1. 61-1. 50)12 500 000 =(1. 60-1. 50-0. 025)12 500 000 

= 1 375 OOO(Htu) =937 500(HtE) 


V=12 500 000 HtC 

F 0 = l. 61 H7C/^ 

^HUSPffir^ S„ = l. 60 m7t/$k® 
thfiift K= l. 60 

z P = 31 250 ^# 

P= o. 025 

(=ZpP) =781. 25 H7C 

m m h* tt ^= se $ itf ^ ft m ffi vt ft /£ n m m 

Hilt: 

#JJV p = (V/z p ) = ( 12 500 000^/31 250 = 400(^^^j) 

N p ft#g&$tZJ$;ft = N p (z p P)=VP = 312 500 (Htu> 

V=N p z p „ ;ftftBP$tf)-*& St = 1. 65 S T = 1. 50 H7U/^^,T 

M5Hn#n##nrfiw*§m. 




MM, ft Wtf^T (JaL^ 11-3^2 ^rj>, 

(HEft) (ifM£) 0 

^7 S T = 1. 65 Jt7C/3l#&f, ^7 20 625 000 H 76 ; M {t 3/ S T = 1. 50 ^ 

18 750 OOOH 7 C 0 ittMmf&m, 

WF„ = i. 61 Mfti&AM 

VF 0 = 12 500 000 (1. 62Htc/H#) =20 125 ooo Htc 0 MH3a^!$, 

ftMftBPffirU^Am S T W)£ft^A3lt|, £SO£-iftSJ 
Fo, V(F„-S T ) = 12 500 000 ^#(1.61 1.65 Hft/^f|) = -500 000^ 

ft* MM, BPffi^^jgttaj s r = 1.50 m. 7 u/$i®, 

V(F 0 —S t ) = 12 500 000 2£$K1. 61 H 7 n/H#- 1 . 50 = \ 375 000 J$x ; 0 Hitt: 
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5'h/'C»3« 


OMnlf) at#4MBflMi 

*lfe*'J'*.fc-, 4fc 

« “JL” (S*#JfeA) *A “*" (£*4HNt). 


*«««$* (fttiU&tt) 

it« (ja^n— 3 * 431 ). Mn^usm, $&#$ 

sm*n£«a#£*, (M*»mffi<ia>. *niMS#?Ht, m&rnu 

S9JW4)-^tt. M&flnTimB'EffMt V=12 500 ooo £$ftil&l2Jl *flp WWSliCMttl, # 

M VST = 20 625 000 Htc, N p z p P = VP = 312 500 H %, ft&jfljtH M II = 

V(Sr-P)=20 312 000 H7C, fi*£8Jg«H*, 

»ftAv (=12 500 oooHx;) mvtmvst ifH&M'v, mMmmm$imffijikf%m, &&% 
( K-S t )z p N p = (K-S t )V, & life A * VS r + (K-Sr>V = KV=1.60 H7E/3S8K12 500 000 ^ 

#) = 20 OOO 000 HtC, St WA^Fo 19 687 500 J$ic( = 20 000 000 

MWd?A lV p2p P = VP = 312 500 Htg), Site, ^#JgftMWf!lMII = V 

(K—P) = 19 687 500 HtU 0 


jv&s t >k, E=(vs t )-n p z p p=v<:St-p) (- t #) i £ ji ) 

>^S r <K, II=V5r + (K —Sr)V—!V p ZpP=V(K—P) (#&-) 


fc* n = JV P * p P=vp = 312 500 

H7Uo iftACiC-S t-P)Htc/^^ 12 500 000 ^ = 

(1. 60 Ht5/^#-1. 50 Uto/H^ —0. 025 Ht£/3I^)12 500 OOO ^^ = 937 500 Htc 0 £j£, £q 

H£-MWTtfc 162(^TSSgr$)SfStt,tffft-W#^fflfe, 

P)» MM, sp^ftftj^ 

KJWtt**), &ji£*5fce£nift 0 Hjtk, 

■fr$iS T >K, II = -lV p z p P=-yp (T-frfUS) 

■ke&S T <K, R = (K~S r )V-N p z p P=V(,K-S T -P) 
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* 11 * »*:«« 



Kohlhagen, 1983) ft* (-5 gift Si JR H «K«) 

F= Se^- r i' ,T (11.15) 


Fms at softie 

#T. «J^dl.l5)S*f*Ellff 

S=Fe- <r *- r < )T (11.16) 

ffi^dl. 16)ftA&5$(ll. 13)fn&5$(ll. 14), JWlfcSI: 

C=e- r < T lFN(d 1 )~KN(d 2 )l (11.17) 

P = e~ r * T lKN(-d 2 )-FN(-d l )l (11.18) 




ln(F/K) + (g 2 /2)T 
a /T 


, ln(F/K) — (a 2 /2)T , ^ 

d 2 — i= —“i ff vl 

er VT 

±®^TC^qp (»»gff), 

* 11-4 


jRS: S=142J|#/£« X=145H^/^# 

r d =0. 05 r f = 0. 09 

<r=0. 15 (o 2 =0. 022 5) T=0. 137 0 (^50 



d ln(142/145) + (0. 05-0. 09+0. 022 5/2)0. 137 0 

0. 15 VO. 137 0 


447 


5 


d 2 =d>— 0. 15 -/O. 137 0 = —0. 447 5 — 0.055 5=—0.503 0 
N(di ) = 0. 326 4 
N(c7 2 ) = 0. 307 4 

C=142e“ 0 09<0 137 0> (0.326 4) - 145e“ 0 05<0 137 0) (0. 307 4) =45. 780 8-44. 268 7 
= 1.512 1 


(RAJQ&) 
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&bhis— 


££A : P M7€Mm&M$L (ikfrifttl K) im±&»^hSflt#ftm& A = 

S 0 e^ r f T H7U o 

(r^SoH^c/^#), SKTi# r, » 

*&*£**«#. * TBummfe% 1 «i^#tft-{ts r it7u, s T jiru^rntn^ 

(JSL^ll —5). B: 

*S£B : H7nW#j*»« (ftmK) jin±ffi^*K, Ke“ r - T W 

art (Hi) m#o 

*n-5 *»-*8K¥^: ISfpMtZ 


A a> 


mk 

&*fl A 



#*»«£* 

Iii« (Htc) Ke 

&*H B 


-'d T 


S St>K 

Sr 

0 

Sr 

S t -K 

K 

S T 


3 S T <K 
S T 

K-S t 

K 

0 

K 

K 


ffi. (1) &k A=-^#^3tiP±S„e-^f T j|rc 0 

(2) (*B) «#, 4-^^ttKe-’-d T 3|5c, SW*»Sfflj/*hrfl#* (*5c/3S*). 

P+S„e' r f T = c+Ke" r <i r (11.19) 

ft*, ftTBt^'j, s^t^s (^«> ®#w^^jii^^^)is r ^7B, art (na> « 

$p|IS r >K, 3P4,#if£$$£hTM, Aite#Jis r ||7C 0 a^BWf 

8fc$#>lfc&Ji s t -k, inft^iart^#^^^ k, fiftsis r , •^S'£-Afga = ffis, £pH 
s t <k, a&4ffi£ a K-Sr, %&&&&&% llk&M Sr £it, 

KUtCo MS t <K, A3rtflt#*#SI«lfe& K ^7G„ 0M£ 


n.5 

f5t, , a#, -&$]& 

(currency warrant) „ 

(ffixtTUff^) amf-aw. a 

*»#ttfc*3E3!C (Asian) (lookback options) 0 

«*-«*}«& 
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*11* W3CM1R 

(basket option), i^-#*#*!**. *P* 

wj&w. aft, 

JPSISFS^flWMWliflplftA, + nT&&#rfiJRtt (al¬ 
ternative currency option) #I#P, 0 TEW 

Mtc»ika, a w $ “M” 

g&Mmmm&j&m&mtii. &sij$b, btc (aw^/hTBTn), w 

kjbtc&wesij, dfe*) “®#” tommmm 

ft*JMr, SIBi^Wma^^, (*PBtu) 


11.6 



(Mmajft-m®, HB^E-Btc). B 

si^b, ot#£#«£«. 

• ftlEMUMMUmtfiXtftXM. ftiCHS^OB 

ffi£ga£-£«££[*l (BPttfifc), HBtX*£BI$J^W±fT;flJ}|io 

• K^WftW^ifr-^X^fflJRaWjeffrffijH, *iStmamm Garman-Kohlhagen &&. 



1. 6'ms, —*na^^m*M.aajtPWi¥iifX#2oo^»:7c®3oo^a:7n (msi* 

2. *MrFBf*g «fn-w^ti^i. 

»«#!#£S0f s 


31 500 £#-*#/4MMfc (8^190) 


** 

tknvt 

#)K®t5( «£) 

on) 

150.6 

154 

0.48 ; 

4. 14 


3. WM-l'MmMM&m&mm, 2000 #W, 25 SEttikiA&igiMt 200 ^©ctcW® 
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-S£60%lxll©@Jl 

Mo ** 6'M gfc^F^TI*. 

4. m&Mnn 12 0, a 

ma$& 3 n®mmo 3 n-wmammmuvtfaMsmft/mTt, ^frspgucMiooii#/ 
ktc. smmmM 62 5oogfc7n„ 

5. 3$±fe&P (CHF) l B-62 6 'MfiJIBo ^ifSPSir^Ji 

64, 3$±&fiPM#4f 3%. (Ml 

±&6P^Ul)o USD—CHF«W^t(jM#¥20% o 

(a) \m (m©^#) mmmummikMu&iihft = 

(b> 

e. 9 ^ 26 r, -. 


%® 

ikftiftft 

mmm®. (12 m) 

(12 P) 

144. 0 

140 

5. 10 

— 

144.0 

145 


2.5 


«**«■«* %$■/%&%& „ 
3WBP«?C^JiS=144, £^«« = 31 250 %®. 


(a> mm&mmMummvkMW}&^ 

(b) fgi&^XAT^IIlft-fUfMM 


> a0JSJ»0SP»3^^6<lfi^jft^ o 


MSJMBPSiirM 150, itMv&MMWIMg'J?? 

7. — l?JtS£’fl|n]^S£-Kl&^, 2 500^^^6<lBfcfc; (^fl Ken) ®g ( J^^BP 

$ O'M) fn&$C$J& s=165 ffl F=162. 4 165-3f p = 2. 5 , 160 - 

c=5. i„ 3 ^^iM^Ji3i 250 ^^, 


«^ S £^ 3 > MBMf!j 2 500 ^#o 

&UT&ftffitt,Ttti»im%iMo 3 168 150 m 

ft. 


(a) i 

(b) 

(c) 
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m mm tx 


^53 S# 


* 4&fljBIack>£^ (Black’s formula) 


o 
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£S$m—■s^s^ixips'gs 


12. 1 



(cbot), %LMm%n% ccme) m 

EURIBOR^ (LIFFE) „ £flh*SJgRM»!S*ffl&ftto : 5 1 H 7G (CME) „ (CME), 

to^±7L (CME), (NYM), M& (CMX), i* (CBOT) (CSCE). 

12-1 )1 2000 ^7^ 26 0g$H®$X «#^@J0$» TflSMJHftSlIttilJC&ffr. 




Hs^liHgiig?i"ll61 5gSlsH£"il8B«8g5lag"ilg§i8g 6a» MillHilll n^illlliiSli 

S235522 |«3532f j|S=3333iS 


f i n ! m s 

JJ is iS i"-' H 1*552352 j|S225253Ss ||S5=!33S { ® 

% /l35SS39||$f /I!S335!i| ! *3!!5!S?| ! I3»5!!h# 

ii I **¥•:= iS*= S IXSWIM*? 9 €JK55;^S225 5ffi 



|15 «5 j 3 > { mm 

S|XS *5 *S « f 
*1591332 f | | S222225f| 

fc a : 2 : a ; ^ ^ • l > * : : * R . 


S Sis3S3SK 


9JW as *--**-*2*^ 3| «? S|-•°*34=| 00 -t* 

1] S |]|a 12 2 ■ 5 5 ll >§£ J| *5 IF* g?|S ? * 

58 W S a Sioa***p58r5l!S58aHE2s="2£35Sa252* %>•! £ lt«g»tl»2ga! st6»HH< 



S :C5 


,**«**»* 

* 7 ". O •* V, 


SU 2 ;bp. 


gasses? 


|I225211 |S223525|^ |S222S55|f |s~*** a 5^ 

~ **r5S3B*|a ^ aassassi* c asr:****;! *|~~*5I**I\ 

5 * jf g * 2 ®W*«*«i 3 *§* "oobo--* j | * 5 ^ 


r^§33 Is 

|S5355S9Si |*8#ri ! « 
* 13 * 5353 |§| ‘m §8 j! 


> li 




12-1 m %sunk vtfcmRm 

& HU ft ft JaMM. 
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12 * 816S8H& 



^#asw-ta»i0 


m 


#R. HS-KI0SfllS9ffiS9^ (T-bond futures options) (Hlf!j#3B;fi “'n&J&ffi'fiM'ffr” 

to. Sift. 10 J!i=}-«j£9 £i!j$, £«4&Mitta»W»:K££i. &IS±, 

mma&nmzM®® i^sjwe, awH»ji$;traiB8ra5>tia± 

WlftB. M-#m, S&P500 $$$&£ M. Sift, 10 j? S&P500 

»$£ loiffij#*, S&P500 OMU+Ji I2^pj$[ft$3£) 0 

ffl 12—l +3am}T^^KJMTtt-WaJl8^ ftlft, 9 

(CBOT) (jAlffl 12—1 4* “Interest rates: T-bonds”) Wifccff'fftJik K = 96, 
iftM 2 39 ( “39” 39/64)„ %]&#}■&£% 100 £j5CJi/E C=2. 609 375„ i£$MX|)J$$j-3£gf!| 

Bi<fr<S*l00 oooUtcWJB®. Sift 


609 375/100)100 000 Htc = 2 609. 38(H5u) 


*»*.**$*.$ (3L*W*K) 

F T K ¥}^±, *tF r Jfcuftf Jftlif##-„ 

*'*4hMlfc£*4UWf, ##;£-&### ULlMrMi JO 

*f*Jilt** F-F T 


M$P, 9 ^100 (iSLffl 12—1), iP*$lSf<Mfr±*$F T = 103, $4319 

B : 


9 /Moo 

& K=10 0 — #-£/ft OOO^tg 44Hi = 

(103-100)000 000 £)L)/100 o 


Ifc1S#$#ia:&I!fc/*&®£3 oooltjn, B3/j$l£ “M&” 

7iftto% K=l00Mmmm&fti£2s. tammMHF T <K, difF#®e 

^K>F r a^, #I£p, 9 

100 ( = 100 oooUtc) WgH# 38 #ws* (in±mm% k-f t iwittf, $#13±®0T 

*” T0M&* 100 (100 000^76) Stoma BPttBTrfr. 

#), SiftnTMMffl&ff. 

fjji$). 
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12.2 


(intrinsic value), 

C.^max[0,F-K] (12.1) 

to&mmmutoifttoc m < f - k , vxK®®m ±bp 

IMt. F-K-C.>0 o £ftUfe, 

P,^max[0,K —F] (12.2) 

m§«, s^iew “BtfajM”, s. 

3§ftK^@3i£#MX (European futures options) 


C e (S)>S-Ke^ T (12.3a) 

fP 

PAS)>Ke- T ~S (12.3b) 

Win, ft* C«(SXS-Ke-' T , MW 

iT’ c ^HSUSJRI, 

(S-C)ft f=Tfft£igftgJ(S-C)e rT . », imVAiMmtiL, K, 

A. ft f=Tltf, $Hfe&ii(S-C)e fr -K, &5^3zm<iS-C)-Ke- T m%* tt&Mftttftft 

ik, mm 

F— Se rT (12.4) 

Sift, K^SfJWttWTM 

C e (F)>max[0, (F- K) e~ rT ] (12. 5a) 

fa 

P < ,(F)^max[0,(K—F)e~ rT ] (12.5b) 

ms», 

* I #Mfe$ft&=max[0,F T -K] (12.6a) 

fa 

* 6 ‘fe&=max[0,K-F T ] (12.6b) 

M& A: + 

{ + 1, + !} + {-1 »o) = {o, + 1} 
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mmmu 


{0, + l} + {0,0} = {0, + l} 

Hjtt^WfHSLfc (K-F) e-' T „ iQMK>F, MK<F, 

wfli#. whihst. sjsuwa^atjiK- 

F 0 a#3 0Wi&iijw*i2—lgfjs, w>hffl^»a»j0iftisffiig. 


* 12—1 


9ifS»m 


»# 

surfim 


term jftttg 

f t <k 

f t >k 

A: m0& 

0 

f t -f 

f t ~f 


P' 

k-f t 

0 



K-F 

f t -f 

B: %m8}tzg& 

C £ 

0 

f t -k 

«# 

s~\ 

* 

1 

K-F 

K-F 



K-F 

f t —f 


»i^^^Wi&#ji(F T -F), #g*$$lfti|fc&)imax[0,K-F T ] o Sift, A «|i|fc&Ji 

F t -F}£MK-F' B-#®. «=TBt, ££B+ffi#M®Ht*K-F, ®**Sl3fc£*«i|Jc£ 

J§ max[0, F r -K] 0 B W&i|fc£Jt F T -F (MjF T >K) ^#K-F (^F r <K), ^ A 

W'NB£*Ttfi|fc£ffi|ig, a*. 

0H&#*, Hilt 

P e = Q + (K — F)e~ rT (12.7) 

&mmta&£ cu.7) s, bp p+s=c+K e - r , 

F=se rT m7%m, < 12 . 7 ). 

12.3 


Black -schoies^«^se^^w^^##tafm, mm 

(£+T*8|»ll*|S|): 

F=Se° r (12.8) 

XtTSfcW&flIWISSJB#. a = r, 

a= r -8, *man&, (HMWfsiw^tt) -uMAw^tto nmwa^ia 

ffiBJ, $0|lajg:ftf|la]l8®8fc (fi*J§ S ft r ft jg ») , SW»H|$j|tt|t, 0 jtfc <x f =a = <r 0 $ 

Hitt, iuijem^ a*j)& 11 w 

Black -Scholes £ 5 $*ft «?#&$,-, S#«F, 418130 ##3 ft ft Black&j£ (1976): 

C=[FN(c?i )-KN(i)]e' rr (12.9a) 

m 

-rT 


P=lKN(-d t )-FN(-d l )le 


(12. 9b) 
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&BSI1S-S3Effi%Jxlf@ 


, ln(F/K) + <y/2)T , , . Pfr 

U\ — - U 2 —Ul o \j 1 

a \/T 

2j$( 12. 9a)ft25$(12. 9b) Black-Scholes 25$-^. M 

ffi F=Se < ^» T Xt±ffi25$afr#ife, Black - Scholes 25$. 

mm Black mm, *fTMT*y 

Biack^+n^fj^ (ft&sw wmsc 
(&m f ?gmuTAintt®!Mm Black 2 * 0 . 

ft* 9*. Black-Scholes 25$J£#tfi7m£#Ii J J E #. * T A JBtfJ&Ifttt 

f$'^^.Rfl^^EJi#2^4 , t$ S ?P#ifejE$ Fe~ rT o delta ft gamma ^ 3 ffi)0f 

BOPM 


SfflfcitJnfai&ffiBOPMxfrffrft* s aft. 

MMTIfW, fi«F„ = ioo, 

L/=l. 15, D=0. 9, *48!#0M6toW**iij F u = 115, F d = 90 o K WS8®#8K»!ft^ 

C u = max[F u —K,0] = 15, C d = max[F d — K,0] = 0 o fttlE! = Oftfm (5fc£n6<J) ft- 

#C£A-^#*»##§&, *HMjxLM£, 0*F±7Htf, ^oJtgA 

w&&t= iB?f, 

V U = C U —/i(F u —F 0 ) (12.10a) 

ft 


V d = C d -A(F d -F„) 

fMJiS&xttttfc* A 


(12. 10b) 


h = 


(C u -C d ) (15-0) 


= 0 . 6 


( 12 . 11 ) 


(F u -F d ) (115-90) 

t = 0 C, B*« = ottf, &A#!:g?flj SQUISH* 

fsr^^o &—ttiftft, w#ft—0;fcja^A—^a*aist££ft 

iPA^n#M^#*Mi^fij^r=io% (&**ft), a*, 

Ce rT =y u = C u —A(F U —F 0 ) (12.12) 

Ce° > on> =15-0. 6(115-100) 

PJ C=5. 428„ 

SflTnll^ffi^ (12.11) 4»MM$A25$ (12.12) tf>, ilB#iIJ 

C=e“ r 7 '[g* C u + (1 — 9 * )C d ] (12.13) 


9 


(1-17) 


C u =max[0, F u —K] C d = max[0,F d —K] 


(L7-D) 

2-5$ (12.13) «-WK#JftTflft*tt<MS 9 *«j£ 
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m 2 m mmm& 

x. 4^8t, mnMmtfTXimmMmmm®., 9 =(e (r - s>T -D)/a/-D ) 0 

mnmm, mmnmmm 

-#, q $$</*. Silt- MfiMtiLM BOPM^ffr£^ft«sai=M^W»m£^£5£#liJ, 
p,m^$=r, m Fft#S, 

SJ>U=n?&3i-XWS*=0j!jto 

hm&^&u, s^tfr{fimax[o,F u -K]>c u , 

$1huJMt(C u *flJfflj|Ht^^i.t^;#PJ6<I«-^ffifefrt-1 ! &),C u = e- r (g*C uu + (l- g * )C ud ) 0 

#nm££, mmm&*&)c u wmf&F a -K' A&i+jrMfflftM d, fcjgiut&a&tn 

c=e~'(q' z a + (l-q’ )Z d ), £ft, Z u =max[C u ,F u -K], Z d = max[C d ,F d -K], 

delta, gamma, vega WMA& 

m\kv,3m^i£nn^Mfo#ntWL* sut- mm 

* 

in -5ffl%Mimamm, mxf t =s t , && u mi%MW’ 

M ft®. F= Se rT , F>S, Hitt;, 

spc a (F)>c a cs) 0 

6P F,(FXP,(S)„ ^M, F^tMFS (#|*n, 3^$$^ 

a it, mn*MmcxF)mcxs)zm&)£%-m{t* 

12.4 

JiHA: 

3&Wi£ftxf£:¥'fr. *B£, 

• ft (ItMftJKilMSIMJift 

NYSE) XMM o Hilt, ftMXMM^Wt&iftl'A^^jia cbot wma 

“«#»&”. maaa^t 

(*ft> Aft, &Bt£m 
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&M xm - 

n. as, 


mmviVLZ& 




II = max[0,F T —K] —C (12.14) 

= -c inm f t <k 

=f t -k-c in %f t >k 

*«f<H#Wfi?ffiasjiF BE =K+c 0 

^«j| Z =250 j|7C, Hl2-2iftitiTK = 475 W«JR 0 





m 12—2 (S&P500, K=475) 

#«|E##WflM&JiC=7 Jtjc. — 1 750 Hto( = 250C JItg),, 

££ F be = K + C=475 + 7 = 482„ ft $ 3] M ft F T = 485(>K = 475), $45«^g-g|ft<|$;f!|ftl : j£ 

TI = (F t ~K~C)250 H70 = (485 —475)250 Hto = 750(||7C) (12. 15) 

MF r <K = 475, jS*£#I!|J9&W0M&C=7, ^#Ji§ 

#££lMjflt*l 750 Htc ( = 250C Uto) . 

II = max[0,K-F r ]-P (12.16) 

= K-F T -P iP^F r <K 

=—p Mf t ^k 

f be =k~p 0 injnp=5, *p=i 25oji7o 0 a 

]2—3 in^ F t = 462 Htc, K = 475 HtC, J&-&ift£#Hi(K-F T - 

P)250 = 8(250)=2 000§§7O o 
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n 12 m m&m®. *, 

-ttwwtw, £WifcM$#£m*itt7S&P500 MSi: o 



Fm = K - P = 470 

ffl 12—3 WJSW#«M« (S&P500, K=475) 

■Bcifctt^Ji {+i, +i} Jn± {0, -1}, i {+1, 0} (JSL® 12—4) 0 spin 

IfeJRW (®£W) »]ftiia/>7-g. &#, 


*Ji0 



K = 475, C = 8, Fa = 477 


ffl 12—4 fr«#>M*8fcXI3&XIJ& 

n, = F r -F„ (12.17a) 

II C = —max[0, F T —K] + C (12.17b) 

(® 12 - 4 ) 

II = (F r — F 0 ) — max[0, F r — K] + C 

=k-f 0 +c in *f t >k 

= F r -F 0 +C $P^F r <K (12.18) 

?£;£, F T <KBt, F r 7f £ Unfc SJ ift M ffi F be = f 0 -C o ® 
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rji sms— 

12-4 


F 0 =477 K = 475 C=8 

Jfc1fr##-ifc;f.F r = 490 jfc£F r = 460 o 

F be = f o-C=477-8 = 469 (12.19) 

^f t =490 (>k=475) H, mmMU&tk'ii, # 

mm% 

n=K-F„+C=(475-477)+8 = 6($^^-«J) ( 12 . 20 ) 

S&-P500 1 500 H^c ( = 250 H75X6) 0 #Pjj! F t = 460 

«K = 475), $Mlim#l|fci!]$;ft£C=8 JItc. fBJi, 

&MF t -Fo= 460-477= - 17, 0 it # ffj^J| II = (F T - F 0 + C) = 460 - 477 + 8 = - 9 (gp$ 

&), 

($pm, 8^#^) wpnrwj&fflTSBMix,, w 

to, tt& delta sfl&XiJ't'W IB £-&!&<, 


12.5 


amBkMt jd. 0^£fnw&M^/ ie ift3ci£!i, it 

• (cbotk (imm) fn 

euro-LIBOR (LIFFE) „ 7C (IMM) „ M^XtU 

(IMM), (NYM), (CMX), 5# (CBOT) fq)0f (CSCE). 

• Black-Scholes^W^^ Blacky (1976) M#nJ 

mm (0* Black smnnm Black ft 

wiiii—xwra&i+^tb ^ 

mw&m is itmfciifcinjMo 



i. 




m 






am? 

2. Black - schoies 

s) Black 

3S3?Q2JJS4$l£j[£: 

jmtM=ioo, M%mvtF=9&, %vmm^r=\2%, & 

§{)$ff= 20 % o 

3 . mm Black * 

4. 4>*#SIJW (K^> f M«f IMfttllMSI-f «f mi. 


3Jfi5, 53Jg6»5]i|7fl<I»S: 

m^mm^MF 0 = ioo, *3fcw»#M*rtBjiF u =ii5 

1§L F d = 90 o JJ8l«e»!RWtt 1 fTffrSK=100, a#H#|6]T=i, 5G«*tJMlO% (&£MW. 

5. }kmmmF,o?unnmwimu^ 

Mo 

6 . 5 pJffiBOPM& 5 $, if 

7. » 
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• ^(static stock - put insurance) ■&>' 

• *£$#&*£•*— tit#} MM 

fS.a^'ikf it&jirUk —♦ ffi.-f Mt 6$ £-W o 

• “JHJU+#tt»tt" “J8* + 

' Hft" “J8iI+SS»jS«” 

Hjfei&4.3b$ttji|i (dynamic hedge). &JL 

i£M£W&i& 0 

&£*—|S|(tt3(.&§§ft±?|-fIiftftijo aiHBg-ltifeaJK*— 
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* i 3 m msum 

*$t'mm. if* 

mm-mvkM®LU'i &#-*«*£: 

Rubinstein (Leland, 1980; Rubinstein, 1985; Rubinstein Leland, 1981) 0 

(static hedge), Js% M#^ %} &2\f/»f* (dynamic hedge)„ )k^&i~ #5^^#4>, Hfcff] 

»it “JKIH-#J0cJM*r + (RP*&*«#)" Sitfc, He 

(replication portfolio) 

nm^m, »*—(£f>j#m) “j&n+®$g$” $ “» 

(dynamic portfolio insurance)o ^ 1987 ^® 

rfrjwaktfir, j4#w#MUf«ff» a^gst^ “jkh+^it 

iEW®^—fig, 4 1987 
To 


13.1 (friStt# 


%m, “ii+tsffiisi” *&£, 

i®, /StRnuaii^rifiiifiiaatB^, “m 

*+*RB*z" { + i, +i} jp± {-i, o}, (in±*s#i@&) 

•ftfittH, IF& (0, +1}„ 

S&P500, to-a v„ = 560 000 Htc o 

Trffiffl-, («*»^W) “*7cmt!(”o fcfcin, 9 £ , S&-P500 -fitT S 0 = 

280, 12 ^-280S&.P500 W#JKJ»tt«>#P„=2.97 (fclMMfr). & j?& l£ j& J*L, $ ff] ft j* M |R jft 

#fc*4MfcWllMI*p = 5oo|§?n, Bilfc: 

#T#ft^^^ie^=^®'f^#=z p P = 500(2. 97) = 1 485(^7C) 
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#J&»&#lH/$3lit#lt = ZpS=500(280) = 140 OOO(^yt) 

miit, m*Mi 250||jnW#ft»tt*^rdl«i40 000||7n#ftW«f!l. 

^#WJK^^ftWo.89%( = Po/So)„ Po/So »*«*, &mMJ54t$im&-A1tl{kMm&&& 

tt*P, *P * 0MT « * KM* * V 0 = 

560 000^tcH5W«W®^W, 

No* =V„/S„=2 000(gp 2 OOO (13.1) 

n„* atrogis 

±, **o«jit* Vo m^mm—mvkmuum.*, isms# 

*ffi|S|»*No (»###> 

y„=N„(So+Po) (13.2) 

h*. 

N - = s£ K~ 5 i^4 /- 1 979 <»*»<*> <13.3) 

*4>, tfafrflrWWfM*. &*: 




S„+Po 


Vo i 
So(l+Po/So) 



i 

(l + Po/So) 


(13.4) 


Sifc> tf Po/S„«i, No ^c«,f f W . 

Np ’ 0= ^ = W =3 - 96(=4 ^^ ) (13.5) 

mmet, Mtm-mmM&M&tfsvtMm 

V t = N 0 S t jtp%LS T ^zK (13.6a) 


V T = N 0 S t + N 0 (K — S t ) = NqK 'fr*S T <K (ffft*^) (13.6b) 

?M!l i@ * V T - N 0 P 0 . H 

N 0 x o 


y m i» = N 0 K=l 979(280) = 554 120 (Ht6) (13. 7) 

a*. &T«MMBJSL, M$So=K= 280, &1T]RriM&#So Mi&tfy&ft&ftift 

Mm®.* miit, uomtc ($*# 

BkMtilM ** 4X1 250=5 oooUtg), s T >JCflt, &MGnrM$i#±ftf!l& (l^#i£$ 

0>J*P, iP#S T = 310 (>K = 280), 

#ftM£*WfMI = V T = JV„S r = l 979(310) =614 490 (Ht£) 

&#1ttel&m&M1/Hl[ = No' S T = 2 000(310) =620 000 (Ht£) 

Sllfc. S T = 310, _ttrA (upside capture)^ 98. 95% ( = 614 513/620 000 = 1 979/ 
2 ooo)„ ±?t#iJM N„/No* ( = 1/(1+P 0 /S„)), 'gfcffiTig-BkffiftlffitfTB&MM'ffr 
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mmm u mm+^mmu=mmmu+mmmm n , Him, “jk 
%+mmmu” ia^W0«^Kiia«M “mmmu+mMm®.” »*?*«. aa«ft#«sis 

V min = N 0 K„ (fiduciary call). N c N b 

V c , b = N c C+N b B (13.8) 

m b M{t37 m=ioo MTtmMmmM-fimiftfo, w'a (*&&»»*!) 

B = Me~ rT (13.9) 

m nw 

V T = N b M ta$kS T <K (13.10a) 

n 

V T — N c (S T —K) + N h M MS t ^K (13.10b) 

Silt 

V’min = N b M (13.11) 

n, site, 

xr _VSa_NoK_ 554 120 r r< , oristtma^ 

Nb 100 ^ 541.2(^s^§^) (13. 12) 


@£N b ftf, f««4ilfitlli|^ (13.8) 



(13. 13) 


(13.12) +N b »^ (13.10) #«K¥^(C=P + 

S-Ke~ rT ), “Jft* + «»!iR" a 

Nc= (&+Po) =No=1 979 ^tg$t^®( = l 979/500 = 3. 96 $£-«J) (13. 14) 

“JKM + #g*$ft” fO “«$ft+&»S$” &»«« 

ft, “J&H+#$;# 3 ft” CM, 

NoK, “«*+#ft»ft” W*/htta. 
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sikxis— 


13.2 


S=J»JK»fjC)J$ffr|& 

z=5oo n^) 

F=M%vt m 

r=3tfr UftjpJ*(££**!l) 

v=m&ifrm 

*=&f|iij(=4‘^> 

r-* = ( m Uf ft) fiE&a « 0 m at in 


J& 




nmwv„#t7n, &+&&& n 0 #&#&&&*&&& 

No= (s„+P 0 ) (13.15) 

as, No fti>Offt, “WM+mVkMU” ffl-S-WUHt£ 

V s , p = No(S+P) ( 13 .1 6) 

Sitfca—(A«— 0 ): 


(13. 16) 


3S No ( 1 + 3 s) No(1 + a p ) 
A P = 3P/3SMIcMfl<l delta 


(13. 17) 


J£H+8 J#&£ 


No* n^ffi “vtmft% n « ji^, 0 ? 


N„* 


(13. 18) 
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V„ l = NoS+N l (Fz ( ) (13.19) 

IX” “J&H+JfilT 

as =N ° +z ‘ N< {as) (13.20) 

4 - u m%k+mtkMU” (13.17) m “%tm+Mfr (13.20) wav/ 

asiffi®, mill 


(13. 21) 


N "( 1+ I )-«•+*'«-(!) 

^^r@#S!lN f (iy:jin±TT# ‘V’ n, 

*, _ [N 0 (l+Ap),-N 0 *] 
ft ( 3F/dS),z, 

F=Se r(T -- ,> 


(13. 22) 


(13. 23) 


3F 

as 


= e r<T_,) 


(13.22) $$ 

N ft = [No(l+Ap),-N 0 *] 


-r( T—t) 


(13. 24) 


(13. 25) 


(1 + A P ) = A C , Black- 

Scholes^S A C = NW,)„ M.&5£(13.25)*iW]«*m#itl, H*(1+A P )=A C 0-1 ZM , N ( 

M%M, Silfc, jKH 

Htc, l, Hilt “l j&®M+i 'f*#I£$lX” 

‘ , /s*+»:sr u i ^tc 

&T#i^$IXW deltaA p WIS[fi N, 




m&mmt “mm+m&mu” 

n s ig^MMiwj&sfin N b mwbii, wa 

V„ h = N s S+N b B 

in 


3V S . 

as 


= N. 


ifc±5t^T “JSJH- 


” i^av/as OtoUiTfe “/”).. 


\-mmmu” wgfrj. 

R’W'ffrl&jII. •fS’S 


(13. 26) 


(13. 27) 
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(N s ), = No(l + Ap) ( = N 0 (Ac) t 

m.& 5$ (13.28) *om*#sijN 5 , 

v,,Mm “J m+mikMU” M®mv„ p , Hitt 

■», (V 5 . p ),-(N s ),S, 

1 v b, — n 


(13.28) 

, ntnm “j&n+@«r 


(13. 29) 




fttt&ffl 


13-1 mm 13-4 


ft] “MH + 


N ""(sl 


+ Po 


=1 979(^%m#m 


m i3—i 


Rig: 




J&**E£i»tfH& y„=56o ( 

S&-P500 tH-SSC So = 280 

T—t=o. 

r=0. IOC 

Affl/ftmm? ^-^i. 

S&P 6S#Jt^ <r=0. 12 

Po =2. 97 
K=280 

delta A p = — 0. 

(#*$& delta) (Ac = 1 +. 

»#ffMK*=0> F 0 = S 0 e r< 

JHfMM&C*-!) F^S.e' 1 

B = Me"' T 

No* =V„/S„= 2 000(-ttg»#ft) 
N„-V 0 /(S„+P„) = 1 979(-t*g$l£ft) 




V 0 = 560 000 #7C 


So = 280 

T—t=0. 10(36. 5 3c) 
r=0. 10(10%) 

e rlT_,) = 1. 010[e _r<T “‘ > =0. 99] 
<r=0. 12 

P„=2.97('N&*MMfc) 

K=280 

A p = —0. 388 8 

(Ac = l + A p = 0. 611 2) 

F 0 = S 0 e r<T “‘ ) =282. 814 
F, = S, e rlT-,> =281. 804 
B = Me~ rT = 99. 00 


(N f ), = [No (Ac), -No*] 


-n. T-o 


= [(1 979)(0. 611 2) —2 000](0. 99/500) 

= -1.56(»jS-fttta3fc) 


(N,), = ^ + ° Po) (Ac), = 1 979(0.611 2) = 1 209. 6(^Nt»#tt) 


(13. 30) 


. y,.p-(NoA c )S _ 


235. 3(gffi) 
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* 13-2 ££«*(**#<»#) 

If*: AS=-1, Hitt S, =280-1 = 279. 

*«£)&!&#(•*& P= 3. 377 Black - Scholes) 

$$ F, =S 1 e r<T ■‘ , =279(1. 010) = 281. 804 

AP = A P (AS) = -0.388 8 (a&tRAK delta fi«) 

AF=281. 804-282. 814= —1. 01 

(1) **+#»»«££: 

JK*HtA = N„AS=l 979( —1) =-1 979 

N 0 A p AS=1 979( —0. 388 8)( —1) = + 769.4 

#|&A =-l 2O9.6(fc»ifr£-£0HtWO.2%) 

(2) JK* + »ff: 

JS*i)4:A=n s ,oAS= 2 ooo(-i) =-2000 

»®‘lftA = iV ( (AF)z ( = (-1.565)(-l. 01)500 Htu =+790.3 
#i&A =-1 209.6 

(3) IK* + *5ffiBft: 

K*lBtA = N,AS=l 209. 6( —1) =-1 209.6 

S«lfeA = 0(Bfttt*«#*fc> 

JfifeA =-1 209.6 

wrh dt^o). 


u j&m+M%” / g. No- Nf (&a *,=500 jstc> . 

No" =^ = 2 000(>h»».*fi) (13. 31) 

Nf = [N„(1 + Ap), —No* ]S-^=-i. 56 (gp* t=0 (13. 32) 

N s = N„(A t ), = 1 209.6 (tff#f) (13.33) 



V 5 . p -(NqA c )S 

B 


= 2 235. 3 


(13. 34) 


£ 13—2 (as=-d 

7 “JUm-aftWR” *13—3*qi£l3—4 delta 

Black-Scholes N 0 A P (AS)*M#&$;Kl8tf^$ft (EXCEL 

u mm+m&MU”m.£M&{tm*is t “dv(s+pr=No(i+A,)(&s) = 

-1 209. 6„ 19ftAd delta nTBsfJfiW N { ,]0,^(13. 32) . Excel AftWfUg—JMfr 
tbT + delta SH “Wi^k + mWiMU” ft) delta ( = 

-1 209.6). BUck-Scholes ^aaj, P = P(S,K,a,r,T~0, “J&3I + 

mSkMH” ffl£-«lX£$4fc£l»±Jt-l 173.58 (ja* 13—3), M^JiMftJ delta 

-1 209.6. Hilt, u mm+®i8” Msa^^rswisiis. 
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&mxm — 


* 13—3 


to#3m%vtmF 

¥W*r 

inmm#* 

B*|S]#fc 

Vo(jttil) 

r f 

M 


a^fjsj / 


T-t 






280 

280 

2. 970 1 
282. 814 0 
0. 1 
0. 12 

0.15 GBM 

0 

o.i 

o.oi 

5600000 

ioo mtotomm/mmiftfe. 

2000 

1 979. 007 851 + 


iftfts 


W delta 


M delta 


ttffrfcc 


*UK + **#ma£ 


Delta Ift* JR* + tf# X£«HI ift&m 

dV(S) JtUfcffrte VCS+P) U£$Hk ft* Nf 

dV(P) dV(S+P) 

dV(S+P) 


an+amiMr 


mt 

ffrftF 


®&itdF 


«tm® astmvtfc 

ifrtt WS4fc 


N„* XS 


-1 979. 01 769.401 4 
-395.802 168.356 1 
-593. 702 256. 939 1 
-989. 504 439. 297 2 
-989. 504 457. 860 4 
-989. 504 476. 539 8 
-989.504 495.293 9 
-89. 504 514.080 7 
-989. 504 532. 857 4 
-989. 504 551. 581 6 


560 000 
-1 209.61 558 826.4 
-227. 445 558 600. 4 
-336. 763 558 267 
— 550. 207 557 726. 1 
-531. 643 557 203. 8 
—512. 964 556 700. 2 
-494.21 556 215.4 
-475. 423 555 749. 3 
-456. 646 555 302 
-437. 922 554 873. 4 


-1. 565 057 9 
-1 173. 58 -1. 708 376 1 
-225. 978-1. 737 449 7 
—333. 445-1. 781 271 

— 540. 924—1. 854 785 2 
-522. 282 — 1. 928 759 1 
—503. 585 — 2. 003 029 2 
-484. 851-2. 077 428 5 

— 466.046-2. 151 788 3 
-447. 281-2. 225 939 7 
-428. 594-2. 299 714 4 


282. 814 
281. 804 
281. 602 
281. 299 
280. 793 9 


560 000 

— 1.010 050 2 558 000 

—0. 202 01 557 600 

—0.303 015 1 557.000 

— 0.505 025 1 556 000 






280. 288 9 -0. 505 025 1 
279. 783 9 -0. 505 025 1 
279. 278 9 -0. 505 025 1 
278. 773 8 -0. 505 025 1 
278. 268 8 -0. 505 025 1 
277. 763 8 -0. 505 025 1 


555 000 
554 000 
553 000 
552 000 
551 000 
550 000 


-2 000 
-400 
-600 
-1 000 
-1 000 
-1 000 
-1 000 
-1 000 
-1 000 
-1 000 


astm+m# 

ttfMttt 

deita %£ik 

dV(S+F) 


-1 209. 606 5 
-227. 445 44 
-336. 763 3 
-550. 206 74 
-531. 643 48 
-512. 964 13 
-494. 210 01 
-475. 423 26 
-456. 646 48 
-437. 922 3 
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* 13 * 



* 13—4 



280 

tonum* 

280 

&%*mmntoftp 

2. 970 1 

*m*r 

0. 1 


0. 12 

mm»&* 

0. 15 


0 

S!)JWB*ISI(¥) 

0. 1 


0.01 

Vo<#fcH) 

5 600 000 

z f 

500 »»*ia®*#*»#-&«Kaa«s»5oois5c). 

M 

ioo mm^mm/mmtote. 



N 0 * 

2000 

No 

1 979. 007 851 + + 


B t 

T-/ 

tofts 

d\ 

dz 

delta 

M delta 

mtoftc 


0 

0. 1 

280. 000 0 

0. 282 5 

0. 244 5 

0. 611 2 

-0. 388 8 

5. 756 1 

2. 970 1 

0. 01 

0. 1 

279. 000 0 

0.188 2 

0. 150 3 

0. 574 6 

-0. 425 4 

5. 163 1 

3. 377 1 

0. 02 

0. 1 

278. 800 0 

0. 169 3 

0. 131 4 

0. 567 2 

-0. 432 8 

5. 048 9 

3. 462 9 

0. 03 

0. 1 

278. 500 0 

0. 140 9 

0. 103 0 

0. 556 0 

-0. 444 0 

4. 880 4 

3. 594 4 

0. 04 

0. 1 

278. 000 0 

0. 093 6 

0. 055 6 

0. 537 3 

-0. 462 7 

4. 607 1 

3. 821 0 

0. 05 

0. 3 

277.500 0 

0. 046 2 

0. 008 2 

0. 518 4 

-0. 481 6 

4. 343 2 

4.057 1 

0.06 

0. 1 

277.000 0 

-0. 001 4 

-0. 039 3 

0. 499 5 

-0. 500 5 

4. 088 7 

4. 302 7 

0. 07 

0. 1 

276. 500 0 

-0. 049 0 

-0.086 9 

0. 480 5 

-0. 519 5 

3. 843 7 

4. 557 7 

0. 08 

0. 1 

276. 000 0 

-0. 096 7 

— 0. 134 6 

0. 461 5 

-0. 538 5 

3. 608 2 

4.822 2 

0. 09 

0. 1 

275. 500 0 

-0. 144 5 

-0. 182 4 

0. 442 6 

— 0. 557 4 

3. 382 2 

5. 096 2 

0. 1 

0. 1 

275. 000 0 

-0. 192 3 

-0. 230 3 

0. 423 7 

-0. 576 3 

3. 165 6 

5. 379 6 




astm+tetom 

to 


stm±m#&to 

Delta 

mm 

dV(S) 

$fcdV(P) 

&*+*» 

m&tote 

dV(S-fP) 

X&ifrtt 

V(S+P) 

M$%<t 

dV(S+P) 

#*<dS) 

N s 

ft * + »# 

M delta 
dV(S+B) 

#* n b 

itttotoft 

B 

tofc NbXB 




560 000 


1 209. 606 



2 235. 344 

99. 004 98 

221 310. 2 

-1 979.01 

769. 401 4 

-1 209. 61 

558 826. 42 

-1 173. 583 

1 137. 227 

-1 209. 61 

-1 209. 61 

2 439. 675 

99. 004 98 

241 540 

-395. 802 

168. 356 1 

-227. 445 

558 600. 44 

-225. 978 4 

1 122. 544 

-227. 445 

-227. 445 

2 481.038 

99. 004 98 

245 635.1 

-593. 702 

256. 939 1 

-336. 763 

558 266. 99 

-333. 444 8 

1 100. 413 

-336. 763 

-336. 763 

2 543. 325 

99. 004 98 

251 801. 8 

-989. 504 

439. 297 2 

-550. 207 

557 726. 07 

-540. 924 3 

1 063. 287 

-550. 207 

-550. 207 

2 647. 668 

99. 004 98 

262 132. 3 

-989. 504 

457. 860 4 

-531.643 

557 203. 79 

-522. 282 

1 025. 928 

-531. 643 

-531. 643 

2 752. 475 

99. 004 98 

272 508. 7 

-989. 504 

476. 539 8 

-512. 964 

556 700. 2 

-503. 585 3 

988.42 

— 512. 964 

-512. 964 

2 857.511 

99. 004 98 

282 907. 9 

-989. 504 

495. 293 9 

-494. 21 

556 215. 35 

-484. 850 6 

950. 846 5 

-494.21 

-494. 21 

2 962. 541 

99. 004 98 

293 306. 3 

-89. 504 

514. 080 7 

-475. 423 

555 749. 31 

-466. 046 4 

913. 293 

-475. 423 

-475. 423 

3 067. 325 

99. 004 98 

303 680. 5 

-989. 504 

532. 857 4 

-456. 646 

555 302. 02 

-447. 280 9 

875. 844 6 

-456. 646 

456. 646 

3 171. 627 

99. 004 98 

314 006. 8 

-989. 504 

551.581 6 

-437. 922 

554 873. 43 

-428.594 5 

838. 586 6 

-437. 922 

— 437. 922 

3 275. 21 

99. 004 98 

324 262. 1 


delta 8 
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&iaxfi—s^sa^jxipses 


^i3-4*®T u sm+mmmu n m +*, mfettn&T “j&n+s^r m 

* Excel o. 1 

mm*, “i&m+mmmu” s*.. 

• delta 

• ft3t£ttt#M, mU delta 

• &ficiftft4*, ^Mra^SAtgH, 

ft 1987 ^m^m^x^m*, ±&i«];@m#!|wjs, an* 

“rr $»tstist»$, i3. i 


■ 13. l $!lit»? 

&,%1fc$iM-*'f%Xl®:, |&, ftf&o #4 

*% OpfiUfcftHt + tt “%%%” fi “$£%!&”)' flLfk&JkTUkftSi 
&%.#!--*$ Pft, th^p, *##;##, T, ^f-^^-ft B-#-& 


feEtf, fcX*AJft 

#^ftft#B&£K&&W$4^ARI&$fsI«. $W, SAftlfefttXit##rffW^lt 0 *p 

S,, K<S,, ffl/ A K-S, t “£j@ 

*” * “&*” *?##. liilSMXJf, #*A**Sfc£4 4*, - b s T* 

fiJKlXT, |fc 


1974 • *| 

^ (Hayne Leland) %>it#lffl$-3 } 3L'&mM& (Mark Rubinstein) 0f J®. # $ fs] J§& o 1974 ^, 

|5]1£» IS ;IA!| ii t i* il], H Black fa Scholes $ J®, & , f^jf!)^ “Jf 

^+Bflf (ftHi^&ft)" * “#Jit” * “&$<]” {U “*I + tH|^” 

(£#Jfc#i& + $fl-f-ftfit)- ftTTKft/ftttTJftttftlb/ft#, &*-fflf#. 

JP^^ii^^ibJftlt, 4?|JS=K#, ft£tB 0 rftW/ftJf, ft^AWJik 
tfff#ilJ: (0jifc#l£^$3£~#T$$l#7'&]&)<, 

j5-AW, S$^#|-;&_bft!tf, #fti:i|$/&|fc K, XAJtH„ $#$# 

*’ (& + #*$•?»&###, .) 

4tit\X-T}L, (Hit) ill's] $th#J, AW^fsr + 
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mnm m&mrn 

#&«&#/#&&Tit, *pa “$£+ft 

#” **Jg£!fcJK#;lSSl-&--B*. 

*!*-♦&#* (Leland-Rubinstein) <A*3 # ft ^ 

*5 + 5MI«i*-fci!MTfttt, &#&5 A£«££7, ft 

B*£4#fttt**'It, *J i£ ft ♦ * #f * 1979 “#«* ft#*#. 0 

ftftfil£ft 7-ft «i£g «7 It • **#*• (John O’Brien), ft A 4 t 4*» XSl £ft & 3 ft 4 ¥ 

it. A£SM*tft$A&, ft&s&£sif] 1=3 aft 

+ 1983 ft, am#&7&A0M, B**fl#4 

#£^e**it “$« + $£” U*. 20ft£80ftftm, 

1987 ft#*# #3* 7. $&tii##ft#;T«## 

KIAK. tfftftftftlft, ASteAHh 

* ft *&#>*,ir si, w* 

1987 ^ 10 ^ 16 0, 4^5, $•#&#&T&10%, $ 40%$#ft* 19 

0, m-, A&£ft##fts, 

23%o ft*###*## & ft ?!l ft 3/ft 0 $#ft 

«*»##Tfr#W**l#*4#*rft. “ft^” «l # * #! # tt# * £ 280 ££, 

Aft* 26o££, #rft$jt/7.5% 0 B*^ft^*imr#±*tb, AJflftM^mto 

ftftA, *•*## (*flj> n#%)})}&% c*#). 4Jtftjn*3fe«^j&#w*#. 

“Jlftft” To J*U£ (Brady) $ ft ft# * &ftft&ftl£$ 7 $ ft ft M & . ftftl^ft, 

ili H& M 
uj /K o 

~#*4. ftJift^&A'l^'lifii, ^ft^ft 

ftsiMiMT. I987ftft#ftft, fift#fiMH*fti04JMT7, ft*)?**6X£f'J 7-ft 
7Afto 

n. *pJM*##ftUt4*jEftJ!l!#, f^tfl “ftftftW”, gp#m&, 
0ft ill ft !*)#£# K jtft (#tEft#mt$# “ifaftft” 3fej*#fflftXft-). £W. 

*>*#*£«JS#ft#lfc, ##-£**#*#4*1, 44«,tf*!|ft#ft*ftjifc5Mt. 


—delta tf 


deha mm u Bstm+m&mu” 

w deltaja*a#. ia^f/Hiw$ftji 

AV BlP = No(l-|-Ap)(AS) = NoA.(AS) 1 (13.35) 

#+» affJttfflT#K-#*^ffr^(l + A p )=A c . J&HW delta fi* 1. 0jfc*fft AS jft 

N 0 i&mmmNo^m&M&Vi&M u a$tm+m8kMU”m.'&to%4t%N' ) a+^), t - 
ifr%&“mmM&+ffi%”mim.&, «#6ti delta sur* 
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Sill-S3 e6S%JxIP® 


AV c , b = A^ c (AC) = jV c A c (AS) (13.36) 

Hjifc, H¥N=N„ 154, “#*»«+ 

BP4^ (13.36), “®S + fSitsr fiP&5$ 

(13.35). “&*+#!#" sums.#, N„*=y 0 /s„ : 

AV S ,, = N„* AS+N f z,AF=(N 0 * FN^e'' 7 ’-'’) AS (13.37) 

AF=ASe riT -'\ + 

AV S , P = N„ (1 + A P ) ( AS) = N„ A c ( AS) (13. 38) 

&{m£#N f , 

tfj delta >®I£FN„ (1 + Ap) o MB, “J&H + 'H#” 

AV s , b = N s (AS) (13.39) 

tfctSf^ (13.35) (13.39), Ay s , P =AV s , b , N s = N 0 (1 + A P ) = 

n„a C o &#*tFAS=i, n„ ^#JKJBft*ussiwf(HI$'H:SN„(i+Ap). “J&H+'ffi#” m.B 

tfi&itM N.X 1, fM$P^ N s No(l + A p ), 3154 Ay s .b = (N s Xl) = N 0 (l + A P ), “jR 

*Tf8fft|Slli, (Jl¥0r*fWAn«tf# 

ftf|0]££T'M, fiSSlJM^I'H] (T-t) ft Excel @jtfctSt 

—$Co &Wt $*1 lUIfk&Utett Excel xftT-ti&M 
3»s (^i±, 3rTafr& > hM:fc®&to*N*|», IfcMft—S&—2£WttW. H 

* dy=oy/3S)ds+(ay/a*)d/, g* ?JrU&m&}®*, *«£ 

Hl-9(ov/at)dt. 


13.3 



«i. w>n#^rfenrw5iffgi^2£ff«ift, xwMmmmwjmT-. 

• %AN 0 ^mmmu, ■Brw^MMffl^«jft/hffr{t^y min =N 0 K, g* 

• mutant, ^fn^pit u Bstm+m&itoU” “«#m+&»sir’ 

iRnrwaMJufts&tt, $asmj£ 
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#13* 1|| 

* ' * *** 

• “WLm+mmmu” 

EM, ^<IMft»#JK«« delta $ibut, 

it, KwsiA, 

• “Rtm+mmmm n m.&»iumi “f&^+mmmu” m.&Miftft%it, 

• mum deha RmmmMwmuifriM.M%it, sjjfc, RGmmiftfo$titwm, mm*. 



2 . ^tiii %it&w%Hi*i}&m&um? m&mmwm “K&m” 

4. ^ffl#ltfcfta£lIl£S&P500 M, 500£, M^^{tJi675 OOOUtCo 

-'Nf$C&tflflHIJ6 250 |i7fio ftlSA$*/Mft{fr{ji3/600 ooon 

7G o 

(a) 

(b) MMP=ie, W'AmWiMU®&&*&%!$>'! 

“j&m+mmmfiL” m^-^ntm^it otfAJKMM s “#$$ 

u+mmmm” m&&Mm£it? cm*, 

6. 'Nftffi S&P500 Wia^, Mift%9 750 000j$A = (6J 1 0) S&P500 &A 

1 500^ (l§—JS#C/SffrfflJi 250 ||5c). 12 £ 10 (6^/3), 

i*J 31 «i 400fg$#J&$& o 

(a) */hWfiUfeJ§0Mfi®£'!?? 

(b) in*£9J! 1 0, S&P500 &A1 300^1 600, 

(c) ln#s, = i 600, ±fT*!«£*£4>? 

7. «I5l6 4>mi. *lfflJR*«»#!j!fjg*iJra;xt)»|>, WJRJ6fc-£ iv 0 

M^69tW. £flMiNS.*PT: 

»»#«*«*£ = 250 HA 

Fo = l 538 
Ac =0. 77 

r=5.0 (&&**!) 

XtAdS=+i, tfc& ft “jftjR+#J:8r m&tf)iftiM.$£ito 
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• “tfifiMST (plain vanilla) 

• -SLbM (comparative advantage) Jk.JL%t&7) -&■ I*] Ht # 

lumx. 

**»**.£**.#. 

*) 


(W**HE#), Jg 

X£M&5S£JMc3fc»X£il. 1981 Sff*^:W2 

fttt&ttffl4c5:&££ftttSft*aAHX--g»fl*£& (fixed- 




«<w 


HSi4^ S S3 

for-floating rate swap) „ £; — i2f > #*I£1J— ^ 1J S f*J ^ #1 

Mo SifiJISTWtWJfMigm, #JAMW0»»0rttJB 

iHj^fiJ^ (in LIBOR) «UJMf5fclSiJ£#tt. fttlf^il«!t, 

-S0#a#£*W3l, *1* 

3!«^l^±SltJi-'*J!lSJt0^i^WiK. (FRA, JSL Cuthbertson ^D Nitzsche, 2001) o 

n, -wsiawsaMfs “»-a-®#i-a»r 

»5pj4s«Msi. m, 

ft, 5»£JltKT-#*#&^raiS«ag. '£itS&«f|tf#lJ#ift£ (igi5«^rWjl^)o 

(International Swaps and Derivatives Association, ISDA) |?K).ij5ciSio 

ijyf (master swap agreement) l£il— 

o m, wn'h&ifcjR^aw*^*. *n*£5# 

itA). a#, aaantta^awxaxt^. 

i4.i mms.& 

oma) («aa #*-*&«i, 

-&Eift7#%lM*fa£, LIBOR + 0. 5 % (JE ® 14—l,a«P). *1 HI *£ ft JB 5 &, i&u 

LIBOR, HP4'£to#£HiM£to6%-|-0. 5% = 6.5%„ 

$&T0)£*!l4MR£. a 14—1 6%, jt 

LIBOR”M LIBOR+0. 2%W#sb;pj5*«& 0 



$Ottt=0.2% + LIBOR(??5(j) 


ffl!4—1 «&: ffifflEfc 

nsfHa. injs&^ (m&ffltnw) ft# 5.(jsiffl i 4 —2 jssp), at? “M 

HfclJ LIBOR W51&, LIBOR-0.3%^5&ftJ$ 
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iff tnii— 

MB, LIBOR -0.5%#5&flJM# (jaffl 14-2 ®«5), mn 

“#3t libor swjifs, jt#6%sje*i^” *^is**#s5.5%wiajew. 



A = 6.0-0.5 = 5.5% (@j£) 



#i|fcA = LIBOR-0. 3% (ft#}) 


■ 14-2 «7*: ffifflSfc 

|J«A (tfcini2%), fi£'£ff]W*fcSf*iSiiiUg 
(tMp libor - i %, j&ffl 14 —3> 0 $n$ libor n%, igft 

it, i p# , e&as:»£-&, libor, £# ii%»ia^ifa*, an 

fcW2%w*iA. 

12% @% t ^ S |,^ r < | .~ |uBOR-l% > 

SW S&H4,$P31 LIBOR > 13% 

< 11% l&jfefrfrftlgife] . . UB0R _ 

)fl|j(;A = (12% -11% ) +UBOR- (LIBOR-1% ) 

= 2% (@J£) 

■ 14-3 £«* + :fr: 

iasT2^«ii 

mm Efti3^ is b, w£&^Bttip-Fiff«: 
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mi i4 si s m 



a ® t ioooo2F£/g, 4M. *££#>$?&*']*. 

&S} B lOOOOy**, -{S*.^ £#«£#'] * 0 


w*^fiRrwiSj«3ftiMift»«. :§:&* (ja®i4-4), - 

JSLT*). 


•Be® 


i—i—i— 

0 t 6'I'M 

0 t 6 4~J1 


<=3^ 





12 >N! 18 'HI n 

12'M 18'M n 
~1 - 1 - 1 —► 



i 

♦ 


0S 14 4 s»*w«£j*(lfcwffl;i,£tt?*a) 

3£ 15 B, ^MjAjtA “£##$&, i|fcjfc0£" 
W^?S9 1 3 PA£-kJ A ra#& 9 ^ 15 BfOT—¥ 3 M 15 B3£# LIBOR B, 


B*JM*W***.*, «*.«**.#*, 


&&*} #h&m, &m BMtiuiummN^ik, mmsis 

(6^^) LIBOR CJSL® 14—5), 0lfc, 3 j! 15 B 

B&W 11% W LIBOR BTWftJg 9 M 15 B 19 M 15 B LIBOR 

T—¥3J| 15 BWSWLt&Slo MIl^, SM 15 B, (fcfc$q 

io%) 5#f&^raAra^jB. &n, £M#«*££*&«5:ife, u^m^R^mu. it 


100 000 000 jtxKO. 11 -0.10H1/2) 

= 5 000(jl7n) 

100 000 000 jt)E(0.10-0.10) (1/2) 
= O(Htc) 

i 

-i 

» i 

1 

k 


3M 15 0 9M 15 0 

(LIBOR = 1% } (LIBOR = 10% ) 


3M 15 0 


fflgjW10% 

ffl 14—s 2-^ B; #@ifiJ$ifS:ffi# (SJ£fiJ*$tf#) 
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g* 


libor 1 o%mfemw3aH%o 

0 - 


-SSfl BjiJMi# 

/>U B#>&X = 100(LIBOR-0. 10X180/360)**. 


sm, $bm libor 

B#W)#Si&ifcA. *3,0150, 9j|150ltt# 

(0* LIBOR* 3 0 15 0jiBM) o u&, 2&)R*W£Bit 1 *FJ§#itf 
9 0 15 0M LIBOR 



i4—5»^T-#BriBWM. 3 ^ 150 , &^Btom‘&i»&mioooo7]§&7c%x*& 


(11%) (10%) WIi, Sllfc^nl B*9 0 15 Rhk&n Ai|fcS|5 ooon 

7C. MM 9 0 15 0 LIBOR 10%, WA*?&2lf 3 0 15 0®*tP&** 

a#, B M$#M5 OOO^Tn, &m A £&T5 OOO^TUo MfM, MM 

LIBOR* 9,0 15 0^*10%, M'A&m 




'>3 A ♦**#■«*#*■!5-f-Jfc 1 000 2-** o 
As) B ***#■««*.AM#A 5 1 000 2F** 0 


&fi a w^fi b u —i A*w y hM±3p*g&*rtt&, 

&3TOS). MM, MMEfriafTSlft, I|5A®*IP^M, S-^oTUiUATMS-iii^: 

(1) &ig a m&n B«pMw*fn u m# n w^#*. 

&$A = B X +A, = 11. 2% + (L+0. 3%)=L+11.5% 

(2) MM&3 A»^ B$PIU WJBsfc#*: 

&$*=Ax + B, = 10% + (L + 1%)=L+11% 

mut, 

B W&ft£ = (B x +A f )-(A x + B f )=0.5K 
(2) fM**-'N6*WMM, W&fl A fp^-Kl B f&Afg 

A*@£*J4nfr:»Wlfc#ffi». WTliUiS#^ 

affirm, Bm&&BMmxtiH}&j&*i£&Bm&.) 
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II 14—1 


AftBMfltA*!* 


fgus s m 







A 


/.v 


Bl B 


10. 00 (Ax) 

11.20 (B x ) 

(B-A) A (®£) =1.2 

NCA=A (®J£) 


LIBOR+O. 3% (A,) 
LIBOR+1. 0% (B,) 
A (*?;§&) =0.7 
A (??i&) =0.5 


B£@£flJ4SrU:!gfck£frI A 1. 2%, 0. 7%, Sjlt& 

rfj«#W “S^S^”o) Silfc^K] B*|UfgA#3(lftJ^» &lr| 

♦SH# (quality spread differential) 


A£ftiM&*|40 0 


frltttttMJtSSM** 

NCA = ® 

= (B x —A x ) — (Bf—A f ) = (11. 2 —10) — [(LIBOR+1) —(LIBOR+0. 3)] 
= 1. 2 % — 0 . 7 % = 0 . 5% 


jEiummFmw#), j&MifcWjBJt*. 


W«1: ^A^BSiM 

SgM&o. a*p^ B^iHj^i^^se 

41* LIBOR+1 %. ^Ajgfr@^J4Sffi#, (J0,ffll4-6). 


(3) B fa A £#0 
®W9. 95% 


+ A 


(2) A fp] B +# LIBOR 




+SI B 


(la) 1)1 10% S+(fgA)@S (lb) « UBOR + 1% £f5(f&A)#5& 


2&+: 


15 14—6 #tj*s» (A*PB) 


T®S^fniPfsr$iEiPffl^f7r:W2^ 0 &inM%}hk&nl 

m\m, #J»S0.25%|ftljfc& (iilfcftffiT^fg A«Jlfe^*0.25%) o TW*^B«|fTi(l. 
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fcSHHI-g^SB^JxlPggg 


(1) LiBOR+i%ig#Ds: 

(2) MS u ft% 1” B LIBOR. 

(3) B 1% (@£). 

=11. 2%-0.25% = 10. 95% 0 

(5) “#£2” 4>, &fl Bjfc8f£#10.95%-1%=9.95%. 


^ BWSa^SK: 

*»**?»*«**#, 


• £#LIBOR+l%, 

• A£1?I AtfePJ LIBOR; 

• I^I'^-Kl a 3£#I1[!ae!#J 9. 95% 0 

10.95% (l% + 9.95%) 

o. 25 % o ± ffi m # & a 5 -tfe tg it £ m a mm 

0.25%Wtti*?e? ^HAWIMJI: 

££&*i|fci<JE£, *{*»«„ 

• £tf io%0£*!|*, 

• BI&PJ 9.95%@£flJ>£; 

• IpJ^KI Bi# LIBOR. 

Eltk&nl A*^i#LIBOR+0.05%( = LIBOR+10%-9.95%). A flf# 

ftA^ffijO.25%, ftH5fi'&5f^#LIBOR+0.3% (M 14—1). 

AR*|iS|&^B£ftLIBOR, B N*|fej&^ A @£5flJ4l 

9.95% <JSL® 14—6) 0 aW«ftA5ft^flja, 

• &nj B IU LIBOR+l%£fr#?ft*!l*M##« 

• &W A IU 10%£ft 

• &W A Ini |£ I“1 £-^1 B LIBOR, 45 X#j1z%J 1 000 Jj^fkyt-, 

• B|g|*|6]4i-Kl 10%, 1 000 3(Jt7C o 

i^W±^H5fnnrW#tb, 0.5%WH:^tt^«A v nl AMf BTBJ^BE (Mlfc&fiU:*- 
£M). a m&m b «&:§:&#£ *#gJT o.25%& 
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1»»2: ft 

*ffli4 —7 ip, mmm&K 

(M£tfM®lftf|$)§ LIBOR). £®£W#;£, S&£^ 

f«10^, {BJ§H£tt9.9%, 0ilfc#i!jM£O.l%. 




(2b) ??§& LIBOR ^/ \ (2a) $g& UBOR 

(3a) @^9.9% (3b) @$10% / 



(lb) iyio% R'amm (la) u ubor + 1 % 

&M: fi«2»3fS]ff#ai o. l,£fl A B#g(#@J 0. 2o 


14—7 5»$»* 


• £#10%@j£ (|^±); 

• JAISMU 9 . 9 %®£ (/h^tifiSW 9 . 95 %), 

• |fij$fr£tt LIBOR (|WI±)o 


A£tt LIBOR + 0 . 1 % 0 . 2 %). 

H -6 ssvnmBnm^n b w*-*. 



B«3**i*: 

**n£fT>¥ S&**lfcSK>¥S&, S#@^o 

• £#LIBOR+l% ([WJ_t); 

• JAISM& LIBOR m±), 

• fo 48 fr£ttlO%@j£ 9 . 95 %). 

feW3zM>±mn'&A55:ii\zmw}mM%m o. i%. a*, 

0^7^-2l A^d^-2) B ±#|<t<;5Eifc LIBOR 3/fnf 

{It, Sife3EJMK{i»*<tt. 
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9 ~ 



■ y 


Silt- 


W(r£&£a#^i*£W«a-+£»xt^. ii!i®#iti £$*:§:&ft-#. a*## “# 

'&” (warehousing) „ in*£M*Hr7- y MHfc, fcfcsfc^SA«RU&, 

a#ffiffl»:ifHlljc»j«, nun, 

#Jtffil4-7 0 AgiT5&, 3P^jdfa*BtMJ LIBOR, $#9.9%ffl 

£. liborj&s 9.9%WT, W4*Mfritgi(l£. (&» 

#»# ^EERft".) ®ii#£ (XA) 

a mmmmTm, m$MMmtii 

*ri:»+#3fr#£ftfflfc. 

^fiSs*. S&X^#m^MMgE 1 ftA#;bn&, JAM&££4?^£tt 0 Mu3£«£#?&5pJ* 

M&£g#a3l£S*T3s BP^fl B, 

(WiBBfcT^EKWft). MM* ff3?&*»Ji, £S#««#Slfc4Ha BS#-if^^/ A ^ A 
“m&” W4H5. mn, A ftS&SJ$M|B];i 5 it, fiSi^BHtlr3^l 

ttRTKJt*taffifli (s^ms^uft) mjsmmwn 

&«i#w5- y h£sxt¥. 




ItftliQt, 

##»JI 6 . &SL&&M: 1 000 AHA. &^##3S$L LIBOR 0ME%n$) > MflJMZit 

££&##$A. M4iltMM|8t, 6^M^LlBORML,^=ll%, ifEA£f|U2# 
fl&jfcKf. £#M5PJA&Ji (JSLffll4—7): 


'>3 AM#-# A#: Q(L,_i —r*, A )0. 5=(0.11 — 0. 099X10 000 000)0.5 = 55 000 

(**.) 

##M^U B i#: Q(L,_1 —r IfB )0. 5 = (0. 11-0. 10)(10 000 000)0. 5 = 50 000 

(JU.) 


#lt-'MIS:§:&£M#ft#li 1 , MM 6 ^$ft LIBORftA 5 ^S&ft^fiJ^ (J*L 
^ 14 2), M^HF#— # $1/R14 ft(indicative pricing schedule) OltiSfr^fc HWSP — 
A), S^WSAMfstT 5 ¥$ftgM±#^. (*»±, iZMUtMYttffigM&o) in 

iP^Mftffitft-^ji 8.46%(=@^)fiJ^+46 'f-g/SftS 
6 M»§ft LIBOR, SMlSRT^fMW “IE#” as, $ 

14-2 ^WitSilft^W, &H, ®#MSIf ASWJM 6 M$ft libor. £fi*5# 
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. Si- 

mum s & i|| 

LIBOR M-IU 360 1 *P£(J[ 365 

Hiit, libor i^gfuna ( 365 / 360 ) 

Otf-f LIBOR ft#) = LIBORX ( 365 / 360 ) 

* 14-2 


aiffiBllBl 


I8Lr£tt0)g 

&*r*lfcJR®£ 

4 ^ 

7. 95 

4 40 ^:S,6 

4¥*g®+ 50 t*,& 

5¥ 

8. 00 

5#*ai+ 46 ^*,4 

5¥»S®+ 56 ^*,6 

6 ¥ 

8. 05 

6¥ffli® + 58 ^*,6 

6 ¥sga-®+ 68 'f-g ,& 


iftJR8.56%M@^jpJ4S(=8%+56>h*A) f AM 

lo tt £n 3c ^ £ |a] jg ft, (§j 

W) ® u-8£ibTWRl& 

libor( i#s3^^6t 

/3)o MTIA^tB, 


INTEREST RATE SWAPS 


Oct 04 



ffl 14 ~8 fJ^5& ( 

M^roPi5^n(5#M,^ (iP delta, gamma fp vega Xt M) „ )£ ,If M |l: c£ , 
fn^#U, ftPai#{6’ (Value at Risk) (Mil, J$;g\ ®fe^) 

'^° (AJ15C), (iP 95%), 

£%£'!?.Je.~ -t\51ifeftiSl«p, ft—&f£ij, A (£M 

##3c&&a) 0 S^H*. &*>0Bt, MUfij K&ttT3cB#%i&ffl-mv D >0, 

M'a v a iCMR/J^ 0 o 3|$A#M 


A*#$pjffl£, 'KKIISa^. (^^±, -£ 




£iS«j) 
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/r- siii-— 

* 

ilitlffflit® (credit enhancements) IlftJfsfflM W*# JE3f 

(collateral), MfS&WT 

MMW, mm&W&MiftlAi&mZ&it. tfcin, 

femw, mAtMmmiMW&tt&m. sw-autra, 5*nn¥tts& 

at#3R;fr+Ji:£gl. «S&, 
afiStSIfW^A. 

#«£* (netting) *R|U>0flX, 3^^#Wl v fl A 

500 ^Htc, 400 ^Htu, 

«. ioo^IStg. a#, ipH^flA#) 41 , SP<A^#K@Hfiioo^H7cS<jf= 

fflflUfe. M^PJi*:IUW 500 ^||7C o 

it aiaif^jt, + , #- 

0 . 5 %), 

“PW\ 

mm (-*USJ8fflXt) «*HE# (&&£&) W#Uflflftto*r3rft£H60fil!M CreditMetrics 

*its» 

^ B lifeHJ LIBOR, £#®J£, 

»Xt^^BWffrfllSl00 000||7C. ^BRnuaatiJfF (sale) <£*g# (assignment) +jJ:S 

&° UfcnnUKUoo OOOHjD^frt- 

fttfitFii'MUfe. (SP^Kl fitJiAnX 0 

(reversal) W;fr5£, £-1] B &iT—, 31 :£ S JE II #J 1$ S & £ 0 JIB 
—#^r^)i)^ll5l (buyback), & £ f| B #J 3C^ X* ^£#100 OOOUtc^^ Kl B, 2&-g-#|{g4j 
ihTo 

14.2 mmw.&mvt 

3?T£5&£ffr, 
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PJA$U *M-£ihAMittJi, (&*) ££TM, fiffSftjpJAWfl 

HfcSife + WSa^J^tt^lfrTBaH**# (floating rate note, 

FRN), aff]jSt«#3fc»iI*HSr*fJg#S<fr. fiTMISrWM, ^TWWfcHfa 14. l, fcMffcff] 

Rmnwmmm, , am#fcs&wjgffr. 

(**) Mi#w^jaisiafT«nff#5W45ii5«#, 0 «*.!¥* 

&. «==0Bt, LIBOR JiLo, = t = l ntW#?&5PJ 

J&*C,=L 0 Q. %Mft#3rJ&gt£ttfg**tt LIBOR jtfr«*E, t = 0 ftfJiASnW. ftffl, 

mn&MM 14 . i *vewt. 


( 1 ) 

(2) £tf#4i-<MFAt&4tQ. 


#£JOS£tt£W#*J¥$fl:££iiSS«, UP* “#&«#" 

*T£ff*&Btxts&£ffr, #5«S:§:ifc+@£ waste, tkip, 

fgi£#)i-^2ifc3£a#, 2 500 7T H A; £KJ “*rW” @£—#*& 

(LIBOR) S&A$W¥, « 180 A£&-&fljm„ LIBOR WJKURgg# 

A: 6 M 12% , 1 12.25%, 18^^^12.75%, 2 ^$^$13. 02% 

(0T ; #*'J**££**!|. «¥* 360 A)o f = 0ltf, ffifll 2 500 ^Ht5 o 


*J-Z*fc#**:**f-£* (Bit) *]*«£., 

X 2 500 3F**, (fc£Ai£#4M'Ht#tf4&#*)o 


fSClW: 

25 = C e " <0 * 5)0 - 12 -(-C e“° )0 ‘ 122 5 +C e - (1 - 5)0 - 127 5 -(-C e _<2)0 ' 130 2 + 25 e ~ (2J0 - 1302 

25 = 3. 423 2C+19. 268 6 

Silt, J*J£±5SW4¥@£j&SUiC=l 674 320 HA, M^MUM 13. 39%( = CX2/Q= 
1.674 32X2/25). % 13. 39%, 3P£ttft$#¥M?!|)fi. ftlHA 

13. 39%£±. 
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m 


&bsi@— 




£*>ont. sifext— 

''i'3E rftl „ (synthetic swap), Mi±Mffi0Ai?1ft > 

siftwifr#. to (fcfftfr). “mamb, %itm&”, 

10 ooo10 000(L t - 1 -tx)(i80/360)jjM7V' %-5M£(£ff) 

10 ooo^rUTcHjejSWffi#, S 9 %an^, 

#Ji- 4 \ 5 :ft£M (in«fr). 

14-4*. 

3r*8ISWJlMfc£ (fcifc3ei&ffrg). *nJH-M|lJ;tJg, ffljtTPf, Z&ftttXM&MfijEM 

0N&. 4: 

V=SHftW0Ht 

»=*i&w 6 >m ###§&&»* 

r^XtiTFSIMB U W (jgMflJ) iKcife 

6 lj|ffJ&((= 0 ), V=o, + , 

V=BX—BF (H.l) 

^6^@^W^*^dl^C=(rx/2) Q, r x Jn£|fcff]E&& 

AsjU3f^ (iaai4—4$tat^ij), t—3, 9, 15 , —^Miiug, 

JUfrAtoaHHUl 


n 


BXC^E t=3 'M ) = ^)C e- r <‘- + Qe- r »‘- 

1 = 1 

ti =0. 25, 0.75, 1.25, 


(14.2) 


• • • 






Qo B £|BJ, Sfnsfjfflti# — BPftT — -fft,!. B 2.f5&3tt$M, BF£ 

ftt=3^^Bt, PJT—'MtJ. B WB-J-f^ ti =0. 25, B%T—tk£tt&zb$IMfflBtl5IMll!t&#3 

(Bpe*«=o*r6'Ni). iea®jt#iffSES!js^wt=3 at, (#jb.hj^ u. 1 && 

(A14. 7)) 

BF(ftt=3f|) = (Q+C')e“V, (14 _ 3) 

S4 1 , r x ^i}kt+3Mt+6St&:±^^^MMii-W&}WMM^, C* =q (LiBOR 0 /2) j*j£gt 
M t ftJjtgftH—MS Bto&gJlft LIBOR, 
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hi i « 


W, LIBOR)„ W—Sifc AM, AW**#**® 

(RETT-*), (14.3) ISftf, 4?& 

a «£««*««. Hitt, bf^^bh^ih] 

(*t) MM I, ttHTT-Bftltt^JJS.i# (£t=6ltf, C*/2) in±ffi{6Qo 

M.&5t (14.2) + , *m#ifcr, (t>l), (i>l) ±ft, *AHjg*JAWl|fcA3MS 

fcT*. W&5$ (14.3) Hitfc, SlfcJtt ; f3!*#WA«HtT* 

^M, tmz ««»*, aPA2^Wfft-«T2ife^a#* 

V= (BF—BX) (14.4) 

* 14-3 l|frJfc@£»«?Ttof(HI. 


5Jfe^A£*REftBtfflto}f^fciijati|fcA (J*Lffil4—4). U=o), 

tM/NIA*. MM. W#Htt#£T-«B*l5J, (t>0), ^prig 


* 14-3 saifHK: 3 E#»a. IBCWBS 

«frK6^»LlBORi##*i, K4p8J*3H*«cAHS (¥^:£tf) 

SJMMtitfM = l. 25^ 

«,=0. 25, 0. 75 ft 1. 25 ^ 

Q=100 000 000 (UtE) 

0£ (J.H) ifsf C= (100 000 000 J|7C)0. 08/2 = 4 000 000(J|7n) 

LIBOR 4*j5«S0Ji 10.2% (*4p£ft) 

SilfcT—^ (B*D) C* =(100 000 000 Htu)( 0. 102/2) = 5 100 OOO(Htc) 

3 B»n=io%, 9 iir != 10 . 5 %, i 5 n»jr 3 =ii% 

ft t=i.25^tt*H)EWKl-fl[* I 

A 

BX = 2c e-V.' +Q e-V. = 4e°- 25<0 ' 10) + 4 e” 0 ' 75<0 - 105) + 104 e" 1 - 25 ' 0 - 1 ” = 98. 24 (^tc) 

1*1 

BF= (Q+C* )e -r i‘i =000 + 5. i) e -°- 25(010 > =102 510 000(H5u) 

ttT w ft»iafe, £##$&” -ar, 5ftftlffHt = BX-BF=-4 270 000 (j|jc) _ 

twn, it«^3ims 

‘Bi^JgPJJH. ift^A8 % (£AA£J§ ioo^Htc),, i ¥Jh?F 

#HE£i|fc&2 500 Jtjn. ( = i00S£x|j!lM25||7u) o 2&4 1 , 

mm (X«) vtftFo, 

im%K&%HftT-%mmM/m%£tt, w^m#&Ms&Mttzw? KmzBrvi^, 

fcMn, 2ife£S:£*£AWffi3r«*, M#i 

#AWfii$ 
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&Mxm —sis mixs.mn 


mftfern 

'fewsuwutra«ruii*5^m±. 

S*WfcM, &&—mZXXtft, LIBOR 

lit, ¥¥W*lJft£tt* c* =Q(L 0 /2) o MM r x £5R;frR*W0£jW4S, SPA ffl£$|j&£ C = 

Q(r x /2)„ SPA £tf@£" Will 


-r i'i 


(C* —C)e _ri 'i =Q[(L 0 -r x )/2]e 


(14.5) 


C* —C=Q(L,_! —r x )/2 (14.6) 

»EjM*LIBORS*at^#«^6^^:tjrW^ 0 MM, MZttB, 

LIBOR Wo « M^JB^PW^MWBP^ LI¬ 
BOR, itffiB libor wii-^swfij^, spais 

fnnTWJE^^lWL^jffl^jiWS^TpJ^/.ft^o jlDS/.lfiS^iftlBi (f>2) £fltf6>|\8 

waw (libor) mm (i#«w, »^maxttt--5ic^ff5ftjpjji l iftAw*®fii-H-*c* = 

(/,/2) Q 0 &>me 

M'kttl&l&MifrfaM: F, = (f { /2)Q, £W*W£*l0|-f&*Fo = C. SScfni^aSg^-WW^fSM, 

mmm 


Vi, = (F, — F 0 )e ~ r(T ~ 0 
V, = [(/,/ 2 )Q-C]e-v, 


(14. 7) 

(14.8) 


n 


V 0 |fe 8 |# 3 &,£tf@£) = X) (0 - 5 /iQ-C)e^. + (C* — C)e “' 1 ' 1 


( 14 . 9 ) 


1 = 1 


(fra) 


14.3 


ttww^w^npja.«*p, ftrliSifcMimtf# 

&w¥?r#ifcaMfcw*, Mi*M*7jgjF^t&ftym^ifcW¥g (#jM££#i&jc*ttflis 

^IHU, ^fCXSii#5f3!»-®W«Jlt). 1Txt1Tfi*»Jl-SUU3l7cMiJfW3ia^^iBi_^« 

“sar. “hm w 
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n m 


An}, fiat, 

m&, mm&W: -mmm&n i &&BW-&7&W, 

suiuftaftfip (frf) Ms?, 

m&. a#. -^fea^Ki mm%o i, 

7c^A^^afi^ 0 anrw«/h^tnAis. 

“*|” rU^hfi 

*. “%X” W. 2&JFM 

2&«M, M^«±f£ATit7u, umA«|^ 

±{£ATfel[L Sitfc'HmM: 


0<if te&JfL$L&&rfc^ik.jLjt-lf.£:o 

“teA*" MUf*, 


Slfeffififn^9!T#SWSW (fijttWfllJl.). MUiilfAlsiMftA 5 fcftSftgp, rM 
tftftlttRIIM, A l fcH7nrS'£*HBMKft£H(£. MBift^A# 

aw*a#rij. mi :§:&*& (iaan—9>„ 



l ^SItu i 4ZJStc 


ffl 14 9 mm 


14—4 


«A«* 



iiii8A& (HBAkI) 8.o% 

(SS&SI) 10.0% 

(&^-ili$SA<K) 2% 


11. 5% 

12 . 0 % 
0. 5% 
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Gianni— 

S*MfeSPrfr#6±i#W^JJ.tkUjil|^:*lS 0 . 5 %, flftHTtrU 

m±m^2°/ 0o (^®£ikmj]iljMl:$.&My€iftMM%tt&ffc%‘J A® 14—8*. fSMl!], 

i2%#x**|5, 

*#*.*.« 8%#^£x J , 

4MHX*4-8ttJLtt, Hi&i 

***.*# A**. 


m&)M-2%-o.5%=i.5%(&& 14 - 4 ), -£nmEinim*isL mmfcmKm$:B%&mft 


0.4%, 

<u^au^-s>] o. 3%, 

mm ###j o. 8% 0 


UmA$Wi&M0. 3%, 11.5%-0. 3% = 11.2% (® 

M'JtrMgitt n. 5%% mmfc(fi&&% 0 . 8%, 10%*/MIJ 

SttW 9.2% (J&ig 14—4). 

ffl 14—10 ^d}7-#Rjt&W*§H, 3fTffrffc|H]Jg, SfnfSS:2^3c^#W 8%Mf!j$^#^ 

uiw ^ htc , vj.i2%Mffl^jcw&mmfc&m, m 

14-10 

ftB£frffi# I JIB W®# 

&W#5lZ, «r*#H2 

SB&SIS *Jc 


*S 
7h - 




(920 TfJt7E) 
9.2% 

= [ 

(6 000 7T 

mmmm 

12% 




(800 7f JItc) 
8 % 

- 

-<- 

(5 600 73 

mmmt) 

11 . 2 % 




H7ClftA=9.2-8 = 1.2% 

= 12 - 11 . 2 = 0 . 8 % 

#&-+ = !. 2-0.8=0. 4% 

■ 14-10 ftrfJS&MHASttt 

• um*lsm 8%MWfg AUtc, 8%W||^)F(J$, & $ ilj» * & 

• iumamiu (i&T-gg.&mAmimu.s%, jajiu—4>. 

Sitk, o. 3%( = n. 5 % —n. 2%). 
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• i£^AW 9. (ffiA^MfiAWflJA 10 %, JaLS 14—4)o B 

lit, »AW*ftM0.8%( = 10%-9.2%) o 

s»£*#to&TNi: 

• H7Ci&iiW^tt = 9. 2%-8. 0% = 1.2% 

100 000 000 = 200 000-8 000 000) = 1 200 OOO(Htc) 

• &S&gPffifc1‘#fcfc = 12.0%-11.2%=0.8% 

500 000 000 ?£g&g|5#J^)tfffiA = (0. 12-0. 112)500 000 000 j£g]£g|$ = 4 000 000(j£S 

&gp) 

• *§Mfc&W#tfc = i.2%-o.8%=0.4% 

Slfe#^rW^1feM(W4Ht)Ji 

“Jj^A*” + “^^^”+3:^3c^#=0. 3%+0. 8%+0. 4% = 1. 5% (14. 10) 

gigig 14-4 120 AUtC^^A 

W4oo^‘^g^gp^#3tnio ii, 

#]A?imMitPARiA3ca#Mw n%wfij^#®jfes&gp, 

NT#, SPAS^3ca#*i0W-gp^^?Cjxl|^^^SiJ^^^^± o ill #t 

(gp® 14—9 


14.4 

5&)tf 8%«j l 5 fc&g&gpw®# 0 S&Ic 

(iaffl 14—io)„ mm, s&$am. 

ffiMX (gp^AA) SPMifeSO 1 'fZ.HjcWA^o JAUi$fA^W^JgA#, 'f''nJ$;i$ 

A A. £l?&: 




^AH 7 c—T&gpftsi&sgiuWftiA;! 0.2 M 7 u/?£ @r£gp, ipa^Iu 1 fcitTGig 5 'fz.Sjg^ 

spA^w»^0j!si^w#{i*# o wxxmm isj, riumx&mm 

BBASISA&gPlt^-, BitfcMAA&BfegW 

Htca®, wxs.mixihM±&%immnx a«$«M«). 
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Aix a 14—lot. 120 ^^TtftjmiBcAfn}# 400 ^&B&Bp^£ (£&>. t 

ut, &mmmum%t&$iW J %ik$LM i k» 


si&WtfHfiM** ii.2%MfeafeW«#$&*nj&** 8%®i 

Tvimg&ZM, sp^wfj^fnrMB^Wo 

» m&mRRmft&T-mim, W4K&&HMttomato 

{£.& 

VMtu = B d -(S)B f (14.11) 

&t. b f ^s&z&jiw&a <a^) b d * 2MMH7Gii#MJi 

tcM, Sj&tc^JtTG/ftSfeBls. 

fi«5 fcM&BP*f 1 lL£7CiM£&G&jBi&#GT l 2, ft*$§#3^3JSB 

r$iAft^{to. 2 n^/^a^Bp$^n* 6 ii o.22 0t7c/&gmw (wmm%$mis. io%). m 

i¥i&, c^Kife) fu^M»K^ft£3tafn&sap& 3 NsM, r us = 

9 %, r F =s% (&&g*!i). (,iH) ftJMumA«tf 5 

n. 2 %, iBc£J l fc£jSC3t7G*&M 8% 0 *fc|t. Um A «S'J It tc, 

a&fip. 

= 08X100 000 000 = 8 000 000 (HA) 

112X500 000 000 = 56 000 000 (}£ H & g|3) 

B D = 8e- <0 09, +8e" (0 09,2 +108e^ <0 09>3 =96. 43(HA) 

B F = 56e' <0 ' 08) +56e- <0 ' 08,2 + 5 5 6e~ <0 - 08)3 = 5 3 6 . 78( j£ g & l|5 ) 

A H A = B D -SB F = 96. 43-0. 22(536. 78) = —21 660 OOO(HA) 


UiWA&^fpiftSi&SJ 800 gp c $ =8 ooo ooo HA, 

M t =ifc§&7t. ftBi, 5 600 2j&a&fip, gp C F = 5 600 2)£BfeB|$, ElMH 

tih^#^M F =5 fc&a&sp. i&HTcfma&fip. 

i&ltA'ttfeB&BPiftfiJ-Ht, (UltAi+ift) 

M-mf mar: 

(C, — FAfIUtc (14.12) 

(&*#!t, BP0^2^^1^) u j&%±, HA-& 
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14 


n m 


p\ = S,e <rus ~’' F> '' (14.13) 

£&5£ (i4.i2) *, ftjsi *« j^itJR^wa^iftwif^a 

«to S#. 

(C, -F.Cf) e^'ltA (14. 14) 

S, = 0.22^7U/feafee|5, Rm^fcSfZ) r m = 9%, r F =8% , 3(5A, 

a# w sane**: 

F,=0. 22e°- oul> =0. 222 2 7G / & S >£ 6|S 

F 2 =0. 22e°' ou2, =0. 224 4 

F 3 =0. 22e°- OU3) =0. 226 7 £x/&H&*P 

Wa, «ha> (14.14) 

(WM*. r us = 9%) 

[8 000 000 H 7 C- 0 . 0222 2 3t7C/?£gftB|$(56 000 000 &S?£B|5)]e~ 0 09a) 

= —4 060 OOO(Htc) 

[8 000 000 H7C-0. 0224 4 ^7U/fegfe6|5(56 000 000 J£SJ£g|5)]e-~ 0 09<2> 

= -3 814 000(H5t;) 

[108 000 000 IItG-O. 0226 7 H7C/feS)SB|5(56 000 000 feg&g&)]e-° 09(3) 

= -13 870 OOO(Htc) 

&fq = -21 660 000 UtE 

mi, i¥J§. 

*-2ie6^n^, 

14.2). 


14.5 

(basis swap) 

f, m®, 90 

LIBOR fij^. 180 A#J LIBOR M, 2SR#Ji 90 

MM* (floating-floating swap). «T W #$t 

LiBORfnMJfiBffM (fflBsy^H) m£#nb££&${l:. &#-5fc2 

(yield curve swap). 

«*£. (flUto, 3 >h ji J8 w ffi $ a ft fij 

w-ia, ap^jftB?f^#2o^#3^S8Sfflt^J4s, i&l&OIMM——4* •&&:§:&** 7 

«®#LWl CS&-L) £in (±S) (MW) W (- 
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S£5a%jxii@ 


S & (amortising swap) „ $j#P, —3fr — £l£l$iiE#Jg 

W^^MBt^PtraJ^lMiiPrfDM^. SPAiffcPt—-^jlfc 

ffiS, M H ^ & m I® # 0} (SI M ±g in riff ±M jlP , (accreting 

swap)„ o M#P: — 'f'il; $?-£• W| 5 I OOO Jj 

HtC. # _§.i£1£#T—^#?5&fU$#J3£HaSl$|®ife (staggered loan) „ 3|5Aiifc0ti£|§|&-£-f];i|£ bJ 

M#5|&l!$[#A “ijli|$3l|&” (rollercoaster swap) „ — ^iilLl^ 

(diff swap) ^ quanto S^*—#^ri5fPfiJ^^)^^;5^ o — 

vm, -^na^K]nrig#^#w 

-£#*WH7n3r*&M EURIBORflJ^, (fp^-^jay «*!&££#& 

LIBOR f!l^„ EURIBOR fl)§£p nj Wjgrfe'fifnJnJfg{tllE 

W^d5Jxll^„ 

iPAiffi^SS^ (forward swap) *&&$&£• 

Mo j. (swapoption^ 

swaption) „ (M#JK.&) iftlR-0)g , &UM}k 

IS?*llftW#Sjft»tt (receiver swaption), (payer swaption) „ g^f] 


14.6 



• s^«jpjw^xaw-A^^-A3cMai^Mo 'Kfn®«^s*ij| 0 

• £&$M£ (MOtMmft) 

&Mo 

• (& j>n ® m) 

Bi gf jxl, |5& „ 4 1 fK)5c-ffr 
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m 14 m h & 

mfami^vc (^Tfj^sm) »jc $$'it nisjft) ^jtjas&xt*- 

<n*i:«'&^w#i^Bt(Birttf-ir'&wffrtf[. w#, i:ife*nr#jit£-ias»fc8i c&# 

FRA) 0 

• “M” (Win, MWiiilj 

awsft). ^^a^rsiftttj(i!«fnwR (#jam isMmm is*). 



1- 

Slfc'M 

4. a fn^f] b l ooo ^"Htc, 7 





£fr] A 

6.0% 

LIBOR+0. 1% 

b 

7.4% 

LIBOR+0.6% 


&n ffi&ff| B£*fcg|BI£5f»J*W®a;. MftMittt- 

^5&, l%WHfeA, AftAW Bffi 

5fctoi|fcilfflW. (fe^: tt —LIBOR Wihmnt&ft') 

5. 1 ooo^r^Tn^ftj^s^a^j 10 >m wntisj. terns:®*, 6 ti® u- 

BOR (#5&*iJ 4£> ttifej«T^¥6%w®^W (-tiiifcM 6 #,!-#:, fJM3%) 0 gfr 

#RMmmMm. 6>mwlibor* 

flf(sji (a) 2 i'HMs.& i rtT3c'fi&ntim^~JTffi{fr{g.&g&? 

(c> a) b) — 

(^ : io%®£¥mm, mvmuMm®, m&mmmm* 

e. fia^nawKw^Hffij^wsiR^wji^fflw. mjt^m^r m =&%, 

$r E = 3% 0 r$s=i.o^/n ^ 0 cggsw) 3% 

&mt>, urn *;iftiR (&§m) 5%miM. lizm^no.^iz 

Bbn. 2^ 0 


313 


£«ll@-S3 e@%]xIPS 


(a) (b) xtx&sm^M, 

7. 15 I'M o 5 000 

TjMXM&tc, 3 ooo TjUtc, M 

^WffiPS^ : &r U s = 8%^^r AS = 10%^Ji^aWo X«0. 65 it 

TC/^MtC, (a) fl#fn (b) 83 $&&&££„ *fTl|fe 


WSU 4.1 &fb¥U¥lI«tttitt 


#3&*iJ4sgS|g (FRN) ^g^-^BiXjl, Q 

ixiftlli. LIBOR **5iH (#>J$P LIBOR+50 X 

S£)o #jfc—'h 3^83 W FRN, g*lJJ > £4}4f^;£# 0 

&, J9r##WfJM¥l/J (lJlMift* = 0) BH5 eW LIBOR flj$ n , #MfiLtM 

nQII td. $ 2 1 LIBOR ®fiJ^ftf = o 

(/ m Q). ^!B^-X^Klfti = 0Bt^^T-XFRN, life 

siqiitc. ®FRNSftnnu*xaTfr#6±tt3e^. g&«^«FRNgij$^iifepjQii^ 

(iaa ah— i). 

• ^TMt&^PJ (*8&£M) *!!..§. 3 *pJgi|feI!jQlt7nM*&, * «=o 

• (-tfcit*^^ 1 ¥¥5fx &3*MMO M, FRNlftBP 

• 0 FRN 


<?(1 + /*) 


Qfn 


m A14—1 £ f=0 fft FRN fl<jSE£il 


t =0 ft FRN ffttfMi 


£ *=o 0} FRN 
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y 


Qr 


+ 


Qf 


12 


+ 


Q(/m + 1) 


(1 + r, ) ' (1 + r 2 ) 2 (l + r 3 ) 3 
(l + r 1 )(l+/ 12 ) = (l + r 2 ) 2 


(l + r 2 ) 2 (l + / 23 ) = (l+r 3 ) 


y 


Qri 


+ 


Q 


(1+r,) (1 + r 2 ) 2 L (1 + r,) 


(l + r 2 ) 


-1 


+ 


Q 


(l + r 3 ) 


(l + r 3 ) 3 L(l + r 2 ) 2 J 



s m 


(A14. 1) 

(A14. 2a) 

(A14. 2b) 


Qr, , Q 

(l+r,)~'(l + r 1 ) 



(A14. 3) 


# t=o v=qMtc. Bitfc, $aM QM7cM&t=o frn 




FRN 




£*=i*n 3^^inE^T-+ffWE»Wr 1 5pqff0<]/ 12 (^fn 

i+ifp/ I2 , «+i5tE^M, fflji^##-§-a+t;^)o itt^M 


y^- g n. + Qa+_/.*> =Q 

Vl (1+r,)^ (1 + r 2 ) 2 ^ 

(A14. 2a) ft (1+ /,*) J9f KJl: 


(A14. 4) 


FRNtfl?p*JME7fijT+M& ( = Q) 0 


HSWo QHto (Jjjia A14- 

2 ). 


*fflAu-3+, mnm&T&H® t=o.25 m 

WSE^fcr,-,, r 2 _,ftr 3 _,„ , 

T —0.75 1.75 ft 2. 75^. Hilt 

U _ Q r l _| Q/l2 I QC/23+1) 

' (l + r 1 _ l ) 1 -'" h (l + r 2 _,)’-‘ i ~(l + r 3 - f ) 3 -‘ (A14. 5) 
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&MT 




Q( 1 +/ J2 ) 


t 

0ri 

i 

1-1- 



0 1 2 


i <=Oo 


m A14— 2 1 FRN M«l£3fc 


(?n 


ri 


I-|- 




Q(l+/ 23 ) 


/l2 


fi 


23 


0 t 1 


n-, 


n- e 


ffiS, 5n# l = i4A2ifc/SM 0. 25 *F, S|34. 1 - ( = 0. 75^p, 2 - < = 1.75 3 - « = 2. 75 ^ 


@B A14—3 0 IB] FRN t&m&lM 




(l+r 1 ^) 1 ^a +/ 12 ) 1 = a + r 2 -. I ) 2 ^ 

(A14. 6a) 

(l + r 2 ^) z “'(l + / 2 3) 1 = (l+r 3 - I ) 3 -' 

(A14. 6b) 

mmm 


y Qn , <3 Q(l + n) 

‘ (l + n-,) 1 ' 1 (1 + r^,) 1 -' (1+r^,) 1 -' 

(A14. 7) 


Silt, MM, &0tl'B];, 

qhtub^, 

$|WJ, FRNWfd'ttKiRJfe^T-^jpJja^H FRNWffrtft, '£W*/h3/Q Htg (MMiftm in 

±B£06m&£# nQ (WHSJfftrg t)„ 


— >h£T — i# HI Q (1+ rj) tfFRNtftfm 


SMMfa] 2, ® A14—4 * FRN 0 # T-«6 */)'A QU+ n )M 

&«t. 

^ (A14.7) SP FRN Q(l+ n) 

(S*f=l, Cl + r^,) 1 t = l), (H*ifcB*r,-.= n). SClM 

&Hif|BI «, FRN ni'fft'iS.^r 
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s m 


<?( 1 + n) 

I--1--1-1 

0(1 2 3 

■ Ai4—4 frn 

V, = [Q eV>]e- r i-> <1 -' ) (A14. 8) 


W*14.2 


A. 


S£Mi£—(Mrt) j#W—^ “WJItg, W2&, a. 

(^5PJ) 

r xJ = St&1&il(fJW^ainffiW@^fiJ^ (#■#!) 

C d = i&J&to@£WBfc#rl5 (Htu) 

c f =jt#w@jew^a^Tp 


r d = aa^BPffiftJ$ 
r, = ^BWBP»5pJ$ 

s=bp$w 

F,=m * ^PJ$W3M»§W 

igMitffa]* ffij. r d m r, 

Wo ^6^J3 it, = 1/2) (JSLffl A14—5)o 



Cd 


Cd 





f 

<* 


▼ 

C/n 


« 


£i 




9 A14—5 SfrBSSl 
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Ci = (r x ,a/2)Q 


( A14. 9a) 


VAR 


Cf — (r x , f /2)Q 


F, = S e <r «“ r ' , ‘-- 


(A14. 9b) 


(A14. 9c) 




ft - 'NPJ Ji £ Hi * c f M.:££Qd ftQ ( M£3:iko 


7G = ( 2 Cd„e-V. + Q d , e-'d'» )- ( 2 Cf.; e rf<i + Qf^''”” )S 


( A14. 10) 


% s ft # a it- m m a w £■ ^ 

£^-^£#0, HaWJftK#1ScSI C d „H7C, £#C f>j *Hfi. £ttf|0U, C f „ffC f „F, f 

^h-tuo jiw^sn^flEWiiTc (Srt) ftMiewsfi* 

(C d ,, —C f .,F, )e _rd ‘‘ (A14. 11) 

mtt, mms. 


V 1 mu = Tj (Cd,i - C f „F,)eV. + (Qd - QfFJe-v. 


(A14. 12) 


iii, F^Se'^'-#^ (A14. 12) j^f 
(A14. 12) JiffilslWo 


, (Ai4.ii) m&A 


B. 


nHrHg&itsws&3c«& 

wmi^wi'b]«( 4-^) a*0 3>hi#»!(si 

(J*ISA14—6)„ 

= (#ft) 

r f = #5&ft^ (#ft) 

c x ==@^Ht5^:# 

c, = #5&H7n^;# 

Q=%X*±m 

fa = SinEPJffl 0 i 

» = 2ife*t , 3^i#SliWiW^9!R (Ml'iU, t 2 , t 3 ) 

IWl'H]* 6 : 
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n m 


Cx Cx + Q 



H^|bJ 


Cn + Q 


C x = (r x /2)Q 


A14—6 


(A14. 13a) 


C„ —roi /2 Q 

r 01 JiffiJSi*S*r£&B 0 = 0) LIBOR 


(A14. 13b) 




(Q+c fll ) 

Slit 


Vb = (2 C - e “ V ' +Q e-^3'3 )- (Q+C f ,,)e-V. 

«= 1 

= (C Xtl — C f ,i )e~ r >'i +C x , 2 e- r 3'2 +C ll ,e- r »'» + [Qe- r »‘> -Q e~Vi ] 


(A14. 14) 


-mmms® 

C M = (r 0 i /2)Q 


(A14. 15a) 


C f , 2 = (/ 12 /2)Q 


(A14. 15b) 


Hfi 


C { , 3 = (/ 23 /2)Q (A14. 15c) 

ftltfJi'Ji, MMKSM LIBOR fij$ r 01 *S511}„ BjtfcS 

££Mt&*c x =(r x / 2 ), unjust#* c f>i0 s 

3 

Vfwd = XI ( Cx,. -C fli ) e -^ 

1=1 

= (C x>1 —Cf,i)e ri '> +C x , 2 e rz ' 2 + C x , 3 e r3 ' 3 —CC(, 2 e r2 ' 2 + Cf, 3 e r 3' 3 ] (A14. 16) 

n££ifc> *&QW£&tR«#&±i£&5$ t f , {ii3l6. 

(A14.14) + MV B *P&5£ (A14. 16) tftVw, ifcOTEJU&tH, *P 

s*«& (2ift+i#w/«) nznmWk. (as 
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(A14. 17) 




£12 —1/2) : 


Sift 


(A14. 18) 


e A>'n =(1 + f n tu) 

rfn & m w b p m m $ m a m m ¥ 2 . rain'r %. % 

g r ] *1 0-^12 f 12 =0 r 2 l 2 

ffiiu, m&& (A 14 . i6) 

Ci, 2 er r t‘t =(/i 2 ?i 2 Q)e“ r 2'2 =(e / l 2 I >2 —1)Q e^' 2 =Q(e ~ r >'> — e~ r 2 ' 2 ) (A14. 19) 

C,, 3 e^ r 3'3 =Q( e -''2 f 2 — e - ^ ) (A14. 20) 


Cf, 2 e r2 '2+C f , 3 e r 3's =Q(e r >'i — e ^' 3 ) (A14. 21) 

(A14. 1) (A14. 16), + (A14. 14) tfi#© 

cam. h) cah. ie) ih^ 

m&m p#, 


Pft^l4.3 





i&fljt libor s&fn rt vaw-%. 


£#*§. H-ft*'] 4, >lfc#tg| £*'] 4*>-h iL4ftS|^.jf'J^-, LIBOR „ 


a* libor % 20 m so 

1-M&), B^7Hu#®ifSfsMRUto Sift, *fT4fc& LIBOR, iftgJBSffiSIW-JH. ® 

LIBOR #Pift—3j£, 

i £to0Mis**nrtB£:^. mm, libor, 

libor i ^76, ne^n% 

—'Ml friEIS 0 fg&^ 6 'M =180 A, i^ = 360 A), 18 



fiJHBfc 

LIBOR 

£i = 180/360 ^ | 

r TB,l 

''L.l 

h = 360/360 A 

r TR,2 

*L,2 

r 3 = 440/360 ^ 

r TR,3 

r L,3 


£j£m, %irn&i£r L ,,>r T B,, 0 = 1 , 2 , 3 ), m{% 
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mmmsE 



• #9-#«litP*!liltilH.W + *.&*lX&*rmmM& (interest rate 

option) tfflifco tJWBHI, *#*££ 

()&*#£-#& A#-»#*). 

• HUffi ?*J$_hH? (Tffi) (interest rate caps and floors) 

(*TflL). 

_tfM*Tf|L#«.. «*** 

(collar) „ 

• PfliiSjftJWftt (swaption) 7 

J&&J- 

(»t« T) *#£*, (&#*]$. x%) 
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&snn§— 


S.*.**! . 

• frmiSimS.#: (forward swap) &4HK£.£%4!.£&X]4i 0 ft #Si 

£, Jfc 0 “ —A74L” 

• |Sfii££#’1^AdP-f^-$;^iftA£8#l (embedded option) , #j jv T J& ® ft &-, ' i Til.j£ft4^& 


±5Jil9^o Wffi£iiE#lH) 

£ (@MA) IWIfftM. ifcW—!SJi«*& 

^MXI0rIlr3ciW. *|pr 18 A&A$fS 


15.1 feffiBttU&KttlUTcflm 


^<8S«#*»|^*Wl|fcMmax(0, V T -X), 

Mftstn (#j$b, at## 

Kl*l£«##IX^K). 

max(0, Ft-K), JC4« Ft JtftftSSftWIiiJ 

M%#}tftfc o »7RriBwa^aEiu^, 

(Hjtfc, -'MS S£ 89 B flit 

#J«##»lttiR^nri6^iB«“C=3-10"(%). C=3-10/64%, -#*£* 100 000 

£roflc89BflfM8ij!?£gl. 156. 25^5Co 

^iSft, -'^a^H7cig^'^l<j*S)ffi0 0t “3ciT 3 'MJS 100 #§ 

^nrtiisie#, imm 

25 Htu 0 83 & W £ ffHi Jg jfc 
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is is si 

mim, j c=o. 50 x 25 m?t= 

1 250j|7C o x(F T -K, 0), g* F T JS»m3-«jSj$itt©; 

«r mi . 

MM±Sfco Silt, (±Sfc), iP^fEMf&S-T 

&mmjiMi%m&MmffiM%tf}mM cmm mu. 

i5.2 mm±m, 

*n+. mMTK&mmmmutmm, 

w, Siit, & 

• ^ilfJ^TIlg^-^^J^Jmi&Ai^-^TKo 

• mnbm^) t-A^^TPs. 

(FRA) (J®, Cuthbertson &- 

Nitzsche, 2001) 0 j®& FRA tftiX, 

To Mia, &i& 1 1'flJslfcMM —90 AW^ic, #£.&T#&i) 30 ABpmfJ^T^. 

iamftw-'hFRAmx, « 

®*£&-T@£fJ4Mc¥o 

fti¥M$ KMik'fryj'P “-j£7Z”. ffl IX, MftSJSH 0ttf BPigfiJ^U 10 % 

VXT®%, K=0. Ufc, 'ffe^^ESPfflrU 

9o JWM, M, in£& 1 -tJ! Wx^M’SIlBlrtfJ^Tft-PJttin 12 %, ip 

io%w^mu, 

K)BP 2%%f%ifci&$EBpmTfi%itftin$.f&A. Bjtfc, (#8fc) 

(BP-T*AW#$W£iii), 


#;#;*-»|4:;fc.--#*iJ 4 (•«*.$£ 3fr*J 4/LIBOR) 
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&MTM - 


“mmmu” (caps), tk (floors), jrhu^tx 

(collars) ums&sm (swaptions), MMSIM 0 

piet)„ mst, &tt«0r 

iSWTKSBte (floorlet) „ Bjifc£l|fc&#: 

Qjmax(0,LIBOR T -K c )^) (15.1) 

TP8$# (SiJ^Hflt^): 

Qjmax(0,K p -LIBOR r )^} (15.2) 

=mmmm (»«¥) ^nu*^ ($q 


fe-ftwu, ®^^^nuaaj»s— 10 %, 30 

(iiLffl 15—1). 



m^Xta (l = 120) = <?{ max(0, UBOR r - AT.) (|jg)} 


00 15-1 90 ^ LIBOR 


mum#**z upmihr) 


«S±RJHttW»tt^SC=250 000||7C (BP^T1 ^Htc^^0.25%) o «$ “%B3c 

&/360” it 0 ajaij, mm (#txt 90 A LIBOR) & 30 : 

100 000 000 Jt7c|max(0,LIBOR r -0. 10 )(~) 

{ 360 

fifiM Ofc&£&3i!&W£?T#) &£M 90 (JUS 15—l). 

in^siam libor si4%, w&mmmm®mmm'&mm%(UBOR T -K c )=:4%/^ 


(15. 3) 
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15 




(Mi%m 90LiBOR=i 4 %^itw^^j^, 
Miffiittfj«* io%(^MtiL£&$sWm\m* MMSIffitt LIBOR ft *r 

mmK c = 10%, ^A£BP»rfj^A^&J&AtftMffi*HI£Jll, Slfc^^ft^fto &M, 

ft*J$(»£)±ffA$r& 0 Silt, 

£&#H:$A = LIBORr-max{0, LIBOR 7 —KJ (15.4) 

= K C jp# LIBOR t >K c 

= LIBOR r frM LIBOR r <Kc 

$a%303:Zf5, w&'zmg&®m i k&7Mu&, 

^a.nmim±mmK c z±, £xnm.ft**jim+a»iifc£. ui±i+#i&f£ifcM*&«&7 

#*JWtt^c=250 ooojl7n (&1IHJ**=o WitfISSitf) URMUmfiMm <+120 $#£:* 

cm 15 -n. $pn*=oi8itt#iLi- 

BOR3/L„ = 10%, t+30 WBt«: 

#ftJBfe£ + *IA = 250 000[l+0.10(30/360)]j|x; =252 083 (£tg) 

*= 30 tiltitii' ftA$£&£$ = 10 000 000 000 H7C-252 083 Mx;=99 748 000 000(^70) 
ft«+30 WUtfl, #PH 90 A LIBOR=14%, $A *+120 #§&!$£{{}*, 

QO 

*+120 rt%%MM3L&=10 000 000 000 £*(0.14-0.10)++£x; = l 000 000 (Ht6) 


360 


£*+120 LIBOR=14%MBP»j7fr«»t*<&*C3PJJi.I***s 

90 


*+120 Ih)-BP$ tj5-^^.A = 10 000 000 000 Mtc(0. 14) 


360 


7G =3 500 000(^7C) 


* + 120 250 7jHtc( = 350 H 

tc-ioo^Htc), XRjg *+120 10 250 JjMtv, Silt, «*W#*5Mje.Sr 

*+30B£64j 9 974. 8 TjUtG^P *+120 10 250 XMtC: 

/in? ^ \ 365/90 

£&*'J£$A = (q^+^) -1 = (1. 027 59) 365/90 -l=0. 116 7(11.67%) 


* 15—1 




nm&m 

±p m&mm 

(L%) 

#Sfc£_^Jg?F» 

*+30B^)f®Aa^ 
k (jMiw. «+««*»£) 
»#«»MB (A*) 

torn. (%> 

ABtn (A&) 


100 000 000 
250 000 
252 083 
10 
30 

99 747 917 
0. 1 
90 
360 
0 

120 
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fcaEffaW 

H*®*!*** 14. 97%( = (103. 5/100) 365/30 — 1) „ iiii±|Sg$&, t+ZO 

10 Vo), 11. 67% 0 «+30 Btl!) LIBOR<10%, 

15—1 ft® 15—1 ^iH 0 

15—2). 



5 7 9 11 13 15 

IJffl 0 B4W LIBOR jflj^ 

mis—2 
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is# 


*i**mg& (t mmm 

LIBOR MM (fSCHgi#*#) ftmsf^, iifc'&fcgM 

^%®MiinnvmxLm%-^mmwiMu (thm> *^ 3^ 

In&'&niMMtfylR&WlRiM- 180 180 LIBOR Mlkffl 

u (9oxmMm). 

Qjmax(0,K FL -LIBOR T >(||5)) (15.5) 

30 3t)s 180 5*c LIBOR MM, £ fl ^ A i!j S] $ 0 fs 180 ^ (BP£ 

270 ^) #J&f^7f#i|fcS!|^i|fc& <> 0 M 180 ^ LIBOR 

Kfl = 10%, SP^#Ml2W^M(K FL -LIBOR)^JftM^MitBPl9rt^±ffl#WSffi«I^iCflJ 

Hitt, &Wm$kMUfoik% 

;t- y KF®$&o (BP 

^^K^J^ = LIBORr + max{ 0 ,K FL -LIBOR T } (15. 6 ) 

= LIBOR t im* LIBOR t >K fl 

= X F l $P A libor t <k fl 



S9#J 0 B4W LIBOR fljs£ 


m is—3 itftjsstim— 

P = 250 OOOUtOo 90 3z£,J§, L 0 = 10% ^fi^/ 256 250 

( = P[1+L„(90/360)])Ht£ o Bltt£MM$[fHtf}W^(A i + 90 B^AlI) 100 256 250M7G, 1B.MRB 

M 1 MMA(i+90)PJ^BM, LIBORr = 8 %, M&: 

t+270 tf£>|###$:$) ,§. = 100 000 000(0. 08) (180/360)^75 =400 000 000(^75) 
t+270 fata =100 00 000(0. 10-0. 08)(180/360)75 = 100 000 OOO(^tE) 

4 % & x tb ( 4- & # 4- 4 ) =500 000 000(Jt7C) 

9. 83% ,gp(105/100. 256 2 5 0 ) 365/18 ° — 1 = 0. 098 3, M W#P;^&AT PHS9 

&, 8. 28% 0 Bitti&, 0^^ 9.83%, fajljtqM 

LIBOR & t+90MIlJii5TK = 10%, (J&A 15—2, Jg2?lJ) 0 
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* 15—2 


(Witi) 

100 000 000 


250 000 


256 250 

3**9* (l%) 

10 

fffCJFMWla] (*> 

90 

“*#" waffis 

100 256 250 

k imnm*' «+is»i/MSti+) 

0. 1 


h-* 

00 

o 

-¥M*» (ftxtTRWtt) 

360 

w-M (%> 

0 

&B*|B1 

270 


90 

LIBOR 

t + 270 ttf M # 

t+ 270 Bt M$i 

&#]J& (Jt7C> 

A # « f4 A 

(it 7C> 




5 

2 500 000 

2 500 000 

5 000 000 

9. 828 1 

5. 134 6 

5. 5 

2 250 000 

2 750 000 

5 000 000 

9. 828 1 

5.655 2 

6 

2 000 000 

3 000 000 

5 000 000 

9. 828 1 

6. 177 1 

6. 5 

1 750 000 

3 250 000 

5 000 000 

9. 828 1 

6. 700 4 

7 

1 500 000 

3 500 000 

5 000 000 

9. 828 1 

7.224 9 

7. 5 

1 250 000 

3 750 000 

5 000 000 

9. 828 1 

7. 750 8 

8 

1 000 000 

4 000 000 

5 000 000 

9. 828 1 

8. 277 9 

8. 5 

750 000 

4 250 000 

5 000 000 

9. 828 1 

8. 806 3 

9 

500 000 

4 500 000 

5 000 000 

i 

9. 828 1 

9. 336 1 

9. 5 

250 000 

4 750 000 

5 000 000 

9. 828 1 

9. 867 2 

10 

0 

5 000 000 

5 000 000 

9. 828 1 

10. 399 5 

10. 5 

0 

5 250 000 

i 

5 250 000 

10.359 0 

10. 933 2 

11 

i 0 

i 

5 500 000 

1 5 500 000 

10.8912 

11.468 2 

11. 5 

0 

5 750 000 

' 5 750 000 

11.424 7 

i 12.004 4 

12 

0 

6 000 000 

6 000 000 

11. 959 5 

12. 542 0 

12. 5 

0 

6 250 000 

6 250 000 

12. 495 6 

13. 080 9 

13 

0 

6 500 000 

6 500 000 

13. 033 0 

13. 621 1 

13.5 

0 

6 750 000 

6 750 000 

13.571 7 

14. 162 6 

14 

0 

7 000 000 

7 000 000 

14. Ill 7 

14. 705 4 
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mm±m 



ism 



tiMxmisws&A* b . 




-^*±R*#*-£*J#ailtt±RSm (#*»«), &iE±®»mWPJ#§BM7£ 
*am. ^4s±iRw»ffl^T^aw±iR»iR»fflwiinA. 

# B , W±Pgf|S£ltig LIBOR 

Wft7rW&£J§«tto £l^»3^;£ff£££aiflj|8B;tjg. Alibi, itn^fij^±|igji#x>f9o 
AW LIBOR *!l$s, #4#*#*££f!l$±l8S#iB W 90 A£JS (*TS0» B a*W 90 A 
LiBORffJ^A 

4^ 10 BffA 2 000 AAA, S9RIA1¥, 3 XMM LIBOR (£ 

m A&/360). l ©ifc#M#£Wfm;£#±lfc£&SM 90 

ALIBORflJ$L 0 = 10%± o ^®^^flfSJ»S-^jpJ4S±R, JMt*!I*£JC, = 10%, jpJ^±|R 
C=60 000AA, fMTB$|0]Pg3'M, BP 7^ 10 B, 10 ^ lo B^ (4R$&gBJK!M 
XJfe B ) o f<J^±PgWffffl60 000AAJi^:^2 ooo AAAW 0. 3%„ *B 

(=d, 3 +n jasat {&&&%, 

0+3 A ft Bj-*1)ifeA = 20 000 000Xmax{0, LIBOR T —0. 10}(90/360)AX. (15.7) 

£ *+180 ttf^ij (10^ 10 B) Wf&AttJiSA *+90 ft £4 (7J1 10 B) W LIBOR 
BP 10. 7%, 10 M 10 B±R£Al££735 778||AW£tt CiSL^ 15—3). 511 lllHA 

$#&&«£ (M% 15—3 M 7 ft) Sftg®ifcflJ&i|fc&546 8893tx (J8.£ 15—3 # 4 ft) M£±l& 

^•WAfH35 778AA#HJWo M 1 ¥£rtBPJ!B*!l*U:*, (#. 

m) «£*7 K=lo%$ffl 0 

#&AA = L, — max{0, L,—K} (15.8) 

L,>K, M£#f&*jS*3lK = 10%, ML^K, «#*£*&*«£ L,. $ 

i5-3&0J7S^fiJ4Uipg^-^jgw (£jg) »&!|fc£1#« (ffc IH IS S l ¥ rt jfil M * T 

K=10%). 


3£irW±RB, #J.&&7±ISMA#§|0]0 LIBOR 

fj^WA/ho (ja^i5— 3 ^ 7 ^) ntyMm, 


19 940 000 j^^.- 505 556 | 511 111 511 111 20 00 0 000 + 500 000 


(15.9) 


(l+:y) (l+y)* ' (l+;y ) 3 ' (l ++> 4 

3 '= 2 . 615 %, ( 1.026 15) 4 — 1 = 10 . 88 %„ $P 

*s%»£*ij*±r, Rm 15-3 MB-ft * a ft *n+& * gswiks*) 
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A* 1 ' *£ 

vt |g*" 


tin—fies 


* 11. 77 % „ 

* 15—3 


jSifc (ftA) 

K CftfJJH*. EH-aHJ/Mkif-) 

#ifcPJ»B (A) 

-^ma» (xt±mt!mmw> 

£0ri$£miSl (A) 




20 000 000 
60 000 
0. 1 
360 
360 
90 


**±R»ttttiiifK 


2. 61% 
2. 82% 


10 . 88 % 

11. 77% 



A# 


libor ®fm& 


2000 if 4 M 10 B 


1 10 

0 

2000 ^ 7 M 10 B 

91 

10. 7 

505 556 

2000 if- 10 M 10 0 

92 

12.3 

546 889 

2001 if 1 m io B 

92 

11.6 

628 667 

2001 m io a 

90 


580 000 


±R» 

«£# 


-60 000 
0 

35 778 
117 556 
80 000 




20 000 000 




19 940 000 
-505 556 
-511 111 
-511 111 
-20 500 000 


»«»«« 


20 000 000 
-505 556 
-546 889 
-628 667 
-20 580 000 


a.- fa*aanoji io 


Sift, 

«*TR 

mmmmu (tjrmud, »a»H*5F!iA^#H. %x*&%Qm7t 

Q (max( 0, K FL - LIBOR, ) (■f§ ) ) (15. ! 0 ) 
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m 15 m mmej£5d Ijt 

l 8 10 0*&h]« l ¥#§ 2 ooo JijtMfi#!! 

2 000^Ht 6), ^ 90 55*li LIBOR 5M«#5PJA. #.a*&flilK7-- y M!l*TR. HWTjpJ* 
3jK fl = 10%, tfr«#ffl*40 oooUtc. &MSi¥rt90^jpJ*TJK, a54*Nr*d*TR»* 
#WTRftifctfWl|fc£1* 15-4 ffim. 

* 15—4 *J*TR 


#$c (#111) 

200 000 000 



40 000 


k K+a«/h»tt) 

0. 1 


flFUcPJW 0 

360 


-¥»^§c 

360 


Sfri&® 0 )fi (X) 

90 


#*¥*«*: 




2. 48% 

10. 30% 


2. 32% 

9.59% 


0 ffl 


LIBOR 


TPRtfr 


»a&it 

■»«»*« 

ttttttttR 

2000 *F 4 M 10 0 


9. 9 


-40 000 

1 

0 

-20 040 000 

— 20 000 000 

2000 % 7 H 10 0 

91 

9.5 

500 500 

0 

0 

500 500 

500 500 

2000 *£ 10 J! 10 0 

91 

9 

480 278 

25 278 

0 

505 556 

480 278 

2001 1 J3 10 0 

92 

8 

460 000 

51 111 

0 

511 111 

460 000 

2001 4 J 10 0 

92 

j 

408 889 

102 222 

20 000 000 

20 511 111 

20 408 889 


tt= *JJ*TR«l##:iJfeAA*T4 j! 10 H»*iJ$, ffiJHCSUJJ lo 


1 v m1SMA7 2 ooo AT 7 40 ooo & *=o siM (l 

7310 0), 90^LIBOR*J*ft9.9%, +££ 4 8 10 0#ttHfeaW5PJA*, 

4 8 10 H#4r#Jti|fc£l#*S&=20 000 000X(0.099)X(91/360)£>G=500 500(^x;) 
&R4 73 10 0 LIBORflJ^T^S«9.5%, TRJHfcttfcgffiW, 7$ 10 0W3feft*: 

7 71 10 H #!l^#^l^^ltB=20 000 000X (0.10 — 0. 095) X (91/360) % =25 278(£ 

X) 

*7 9. 5%W5f!l4S. 7 10 0*|Ri|j[JRM5pJja*: 

7 ^ 10 0 ft :$.$#!] ,|,= 20 000 000X (0.095) X (91/360 )£76 =480 278(^70) 

Sift* 7 8 10 0fl5f < RfJMtt»tt»W»jff«»ll»AiftJS^5O5 556||7C( = 48O 278||7C 

+ 25 278Htc)o ^15—4CR7ff)»fflT^W*l*TRBfWR^*1ffa, 90 7WSSP 

®R^2.48%, ®4i^l0.30%( = (1.0248) 1 * * 4 * * 7 -l). MfU¥TR(W—^5tctf J+W* 

7)> mm LIBOR >W.Rfr##:«lfeJftWipJJnfcl!i^:TR, 5fc#}+Wrt8Pift£4s$*# 

^9. 59%(®+^15—4*j5-^f^{ti6<lll^a[)o Sift* *J*TRtt»&SJMl|fc&4S|i*7>KFffi 
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70>h*£ o LiBORfiJ^±?M!J7 10%IH±, ffl 

libor ft$ineg#fija&!i&^-^fij^±isg, £itnr 

W$P4fc4fc#i#$4> (#.&PJ80ttffl¥±RJi&irt*li). %T&i$WU, «g 

A»^/J'W±|fSMtffi. l v KHfcnT«aj3ttil©-7fiJ¥TPI, 

$* fJ^TPS&T^fiS, 'SffS^'ftCKFL-LIBOR)„ f£3/)pj^_hpg 

Hitfc: 


—>Mi]*_L|*.*» —ffL^a^ 0 


*• mn±mwixmmim^mm k c , p = 10 %, rmwixmtknmm^ k fl =8% 0 hjhs, ^ 

LiB0RfiJ$jif7 ±PI$.ils^#PJJMT, 

^ LIBOR flJ^^SIJ 8%WTW$M£, nTHlLSAS'fftWff fHji&^J®;£15f 

yj&Wm&T, ^^ti^CJfFL-LlBORIWi#. TJi 

iw#H#liliFWTIRWi|icA»)»^±IStfriXWj«^, K fl = LI¬ 

BOR + (K FI — LIBOR) „ 


M& t>o&3fcfom , k'$L, 0 , W± PS 111 T PS Kc.p = io%, k fl = 

8 %, #M.mm 90/360 ww«iHf)w»j«i|jc^(js*jii® 3 fe)*: 


Hep = max {0, LIBOR, 90 — K c , p } Q( 90/360) 


(15. 11) 


Hfl = max{ 0, Kfl — LIBOR, _ 90 } Q( 90/360) ( 15- 

n cl = IIcp — II FL = [max{0, LIBOR,^90 —K^} —max{0, Kfl —LIBOR, -go }JQ( 90/360) 


r =<-90 Bt^ij^fij^) : 
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(15. 13) 





[ LIBOR,- 9 „ - max {0, LIBOR,- 9 o - Rc. P } + max {0, R FL - LIBOR, ,_ 90) } jQ(90/360) (15. 14) 
= Kc P Q(90/360) inM LIBOR,_so>Kca P 

= R Fl .Q( 90/360) idJfl LIBOR,- go < Rfl 

= LIBOR,-so (90/360) R FL < LIBOR,-9o<K c , p 

J6R C . P = 10%, m%MKn.=8%, LIBORC3 LIBOR 10%^|B]Bf) o « 

3KPSo 

0 libor WA/K ^ is—5^&7 

Reap = 10% , Rfl = 8%W1»«, #*J£iB T 90^ LIBOR 


* 15—5 f>J$3RR 


ff« <«HJ) 

100 000 000 

<£*) 

350 000 

(£*> 

500 000 

K (TR»«) 

0 . 08 

K (±R»«) 

0. 1 

-¥WS» OtfTJBtzmW) 

360 

s:*tt£B «> 

90 

***FfJ*. 





2 . 33 % 

A#*«*±R«ii»a 

2 . 40 % 

S#±®sETIig»iStWf»« 

2 . 40 % 


9 . 65 % 
9 . 95 % 
9 . 96 % 




LIBOR 

fffifji 

tm 

jm 

*£g 


0* 

SR 




HJ##3KR 

mmu 

Rmm 

»«»«« 

TRttttAMia 

2000 % 4 ft 10 0 


10.5 

0 

-350 000 

500 000 

0 

100 150 000 j 

99 650 000 

100 000 000 

2000 %- 7 ft 10 0 

91 

11.5 

2 654 167 

0 

0 i 

0 

-2 654 167 

-2 654 167 

-2 654 167 

2000 % 10 ft 10 0 

92 

10.0 

2 938 889 

383 333 

0 

0 

-2 555 556 

-2 555 556 

-2 938 889 

2001 *? 1 M 10 0 

92 

9.0 

1 2 555 556 

0 

0 

0 

! -2 555 556 

-2 555 556 

-2 555 556 

2001 $ 4 £ 10 0 

90 

7.8 

2 250 000 

0 

0 

0 

-2 250 000 

-2 250 000 

-2 250 000 

2001 ip 7 10 0 

91 

7.7 

1 971 667 

0 

-50 556 

1 

0 

-2 022 222 

-1 971 667 

-1 971 667 

i 

2000 ^ io j| io g 

92 


1 967 778 

0 

-76 667 

100 000 000 

-102 044 444 

-101 967 778 

-101 967 778 


l iL§&7v, RiB io io. 5% (JES 15—5) 0 

350 000H7C, IWIW^fflJs^TPgJ^T p= 500 000^76&<j|e^g|Ao LIBOR to$ftfl|»8r 
15—5 J0?&, W'AP^tE i+91 HM (2000 ^7 j| 10 0) LIBOR=ll. 5%WB*4i, h 

^E.^-2MId<J±PgMli!i(.Wlte^383 333H7C^ft ?+180 SifllJ (2000 ^10^ 10 
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-S£SSigIXll@'g3 

0) teflJo 2000 4£4 j| 10 nm n 10 0, LIB0RP$5IJ8%;<:T, &M3\ 7. 8%fH 

*« 90 AW LIBOR » (»4ff). 

. &m 15—5fj?8?!h 

• HMilMWttS, ja,^i5-5*9j0J o 

• AiamtM» (BP*^±pgm^^Tmmx) wur«, imis-smiom, 

(BPn^-m^) ^9.96%, 

$1 9. 65% 0 « + 360 jftJ f+480 HM&iM 

(Sf^ 10%) ft, 3RRtt>«UR«T5pJJ. 

RRmtkMU (^J$TH) M, 

ft (so^fl^t) wftiss, 

Mitfft. SHISW LIBOR 

15.3 

an, KmM&rtmm^umn&'rt&AKmmsL, tknm 


dpi#:***#*.), 4 


iooo^HtcMW^o M, 

TM, 1 ooo AUtcWSI^W. 

mm%3^ (4$#g2t£fi]M£tf). 

0f±«, gc^/iftS&^WWHSWAftigriilAMWAYo 3 4fM 

sife-^^w 2 j&# ($ifro k= 

io%WPMtW> ^K|nrislJiglxt}«fW0W. $0* 2 10%, 

Pi. M, Maifflft2i&fij$f&7 10 %, thin 9%, iiAjUt«&#3;K£i)iAMWl£&^ 

fjj,A:#i5s^T-^sAito inMKmmu'imihft, m# 

T=2rtM% c p T = n%(@£), iPASI$lft(T=2)2&gi!;K 

tt,PfS0PXjtPP^#ig#jtA—'hSI&'g-^, x = io%w@^fiJ 
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f|15^ 'f 

I|fe» LIBOR T=2PJ3WJ, $a#nriitaA(#W)S«Ttr«, 

#&jr@£*j4u/> t =ii%(££jm^£q=i ooo^htc, upr 

v&3*P). T#WiSf^ LIBOR f!l^jjtjft*[«tT. Hilt, 
l 000JTM7GX(cp T -K) = l0 TTMtc, Ml%% 3 

V swp o(T=2) =10 000 000 M7C[cp T -K][(l+r 23 )- I + (l + r 24 )- 2 + (l+r 25 )- 3 ] (15. 15) 

r z ,%T=2i?%iMmj5%mm^, #©^**B-#«srF3ieto 3 ^ 1 * 34 *^ 131 ^ 

iaus^BPjR^j^Sfa). &pj$Btit, 

#£>&PJ—^ V swpo ||7n^|E4c £/£h — S’-ftM, £n^PJ$Btfl*#j:§:i&fiJ^3;c£ r =9%(<K = 
io%>, fija, inmi^ntcws, 

^c/>r = 9%iSA-^ff«J2^^lo Hilt, 

Q max{c^ r —K,0}^^^^^| ( max{cp T -K,0} 0 

iB, fiSftBSfT-t 1fc8lJ£3&” to 5 ft 2 *p£Jg#?nrtBjftlfc 

ita^-s-to. 3/i*pj;&#toSto, #nnMiaA-^2^HPji5W3^^iBc^aii:^ia^ (6pi&® 

ssw. iftffsftW). s&m (^Gi&sgfciSto&jiit 


15.4 


^•|W!o JoSMT-tlJS0^ 2 2 ^ 

^ 2ift-£to»-£]i3. 


-'HMli*^***.-* “A#flit, ft*.*#* <i£«, i£iL&^#$£# 

££AB+fi]±&, 

Win. ^#W»*«j8C^*Q=lOOO^j|7nW3 

¥JW2ft£to o ^E f=0 Hif |f!|, (Jjtffl 15—4)? 

^^ 

^_^4_^ 

^ /a ^ 

I-* - - <-1-----4 

0 1 2 3 4 5 

I f sl¥i§lii * 

ffil5-4 is81S»££| 

&«=o0}£ij, jffiS83Ljfe^J4i^@gjgni!|^ c pi *=2 tflSUffllMI* 
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&HHI-«5£6B%!xlPfi 


Q=Ce^ / «<» + ■Ce-^(2)-^_Ce- / « <3 »+Qe' / « (3, (15. 16) 

g*. * t=o is^s&aw® 

jgmufjM c P( =c/q, matmmmmmmmm: 

1_e/25<3> =[l-e^ (3> ]/AN^ s 


It t = 0 Bt, cp%2 — 5) = q_ 


(15. 17) 


e ^24 (2) -j-e ^ 2sC3> 3 

AN 2 -s = [e-A»">+e- / »*« , + e -^ (3> ] = 

mit, (ft2^I5 i£Z 

rt), c/> ( MUcfns® i=o^ij c / )f =o 0 

sfnfgia 2 ^i±jg, hm&w* 

cp 2 (2—5) = 12%o 3PAS!l$HU=2)fftB*fj|, 

^■^ffrfiSlt*(c/»*-c/»»)^ 1 3 

V fs (T= 2) = (c/», -c/»,)[e- r M <n +e'^ <2) Ae^' 3 ’ ] (15. 18) 

Hiifc, at, r 2j Mt = 2 8t 

MEtoMgmBpmffl# (#;g), &MMmms:»'£&ii i i6M2 4F2m. cmm?TMwmzxM 
roi, r o2 * r„3, ^aO'ft^A, BPffcMASffiS&£-£fM2^;£M.) frlil , in* t = 2 mm 
%Bs.mmmcp 2 MT (faa) /=0Bir^^s#32ife^'t j Sfsw5pj^, t=2 

BtMij (Jib) lE^o £183 Bf V«,lif tlJiIE W , MM 

#*fc, ®0^X3/#«ttlM&fm££7-a±lto 

x#s&$R£o t=o c Pl , r=2 


15.5 «A«#»MX 


■BTJ&IhH## (callable bond) Ait'S W^H^feflS^W 0 S8J^|sIt:Wflf#. 

Sift. ma, -fio 

a^3^»^4^nrmDlK = 105H7CW^^^lHl, * 

® 5 6k=io3 kismtpWo 

(putable bond) —7[IISfft|H ]VJ, ¥$&$&*£ $${17$ 

“#«<##” ©3/# 

AS^trfflsXjlrlflSMfecAM, BPM&affif-^to&^RfttifMffi. 
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a, @^jfij^0»«iiitir«ft«p«st*J6ffi#w«E®^iit. 

(BPiHS), (Bpm®fiJ£®@*), *i±ifi?Mr 

-t$^PS¥tt*fi#l(iO. 

nmmm (#&) “6^ 

m libor mn i%”, 

6^^MWttMM(0]#«o &*u->h#a®ift (BP&ig£fr®#) M IW, ft »©*;#« 
WA®ft®WT- > MKA#I*»m, @^Mnr«iS#*eT3l5W 6 loKW&fr 

Jttffil# (MBS) 

4IW, iM&fr, (sals) fnift*p&fi, igitl&MA is ^pj 30 ^£Kj 

m^mnn^ik, m, #«w# cmbs) 

g&SK#. £HB, g'NimSMAo MBS w * & *n fy m a 

(®inaR®S:J&fl£#ft#. M^AGNMA^ “Ginnie Mae”), 

MBS BjmW^WJft'frAAo JUM^-lW(mortgage pass-through)„ SM, 

xtT^ffl^+w&sr 

#. (Vo) ^^#»icii7cw®j£ji > iiffijf^#ip±*^aEW«fi. 

**m*U&W**«fi. fA, £zfc, 

#H!Wo Hjlfc, $$¥®#Wi#W#££ail®£ftW1it«jB3|Ej&l£, M&W^iPHt&Mft 1 “jft 

(interest on interest) 

(Vp r ) W±iM, {HJliTifMiftltmrAM, ife&g5JTRf@. ffi&tofilffl 

£TP$, (IO) (po) tt3f#nTKil)ft 

* IOgSt PO {f#w# a 
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*#*']& (IO) **>»:*£• 

(po) **#.***•£#. 




m&£p«*js£ 

(WXtT*«&£W**i|fe&, £«4SPV«/|» «T. S£M?MEJ&* 

ift£M3MlPVft&i#jbq, fig, liffl£tt1*»Witjta«^Tiow3MS. ^i^MJifJ^T 
f*#«iO «#WffMITtt. 

mbs (fe^iofopo) 

Po = 100 000 Htc 


($*££#) r=4|^10% 

ep@£ (&%) fj«#, cx[pvA„, r ]=p 0 mm, 

£+. PVA„, r = l/r[l-l/(l + r)”], 6P-fn^»l{| t 0]fc, 

W&#. Hcffi#* C=16 275 JItC 15—6&351I. 


* 15—6 






0. 1 

100 000 HtU 
10 

0. 07 
0. 08 
0. 09 




r 

®£1l 

^ jfe iPi 




NPV 


&«<£tt*r) 



£«C£tfS) 


IO(Htc) 

PO(Htu) 

100 000 

16 275 

10 000 

6 275 

93 725 




93 725 

16 275 

9 373 

6 902 

86 823 

NPV(7%,2^) 

17 532 

87 728 

86 823 

16 275 

8 682 

7 592 

79 231 




79 231 

16 275 

7 923 

8 351 

70 880 




70 880 

16 275 

7 088 

9 187 

61 693 




61 693 

16 275 

6 169 

10 105 

51 588 

NPV(7%,7 ijE) 

43 041 

69 871 

51 588 

16 275 

5 159 

11 116 

40 472 

NPV(8%,7^) 

41 733 

66 614 

40 472 

16 275 

4 047 

12 227 

28 245 

NPV(9% ,7 #0 

40 488 

63 561 

28 245 

16 275 

2 825 

13 450 

14 795 




14 795 

16 275 

1 480 

14 795 

0 

NPV(9% ,10 i£) 

44 444 

60 000 


\2 



IOj =10 OOOH7C = rP 0 , j&rP 0 ) =6 275#7nnT 



is* 


li <£. 


fll 1 Pi =93 725 HtG,BP100 000 

H7C —6 275H^ = Po-(C-rPo) = Po(l+r)-C(j)iL^ 15—6 % 1 #|) 0 fSClM 

vxmmmmm-. 

PO, = C-rP,_, 

m' p, : 

P, = P,-i —PO, = P,-i — (C—rP ,-!) = (l + r)P,_ 1 — C (15.19) 

f£ClM¥ y=8%f£;*j lo^JB^flUft 

fcJBStowifc#*. #M«(*^*flisw)y=8>i;«io%)Wfli«T, 

WfibR, «#«*«¥i9«R##RRi!l7*p 0 £3115-6 S| 8 ?>J, *lA£#W8Mfc* 


pv ”“<^j) + n^ + - + o^F =4 i 773( * S) 


(15. 20) 


mm, j»^pott#w«3SF#jB*5:#R7^^ja^:ijffif^#^^«wsitf[ oil* is—6 
%sm, p, (40 472 Htc) o 


py POl . POg . . P0 6 PO 7 +P 7 

PVro= a+So + a+^ + '" + o+^) f+ a+3')“ = 614(||7C) 


(15.21) 


PVpr =PVio“hPVpo = 108 347 (J^tc) (15.22) 

£0r«ffiMBSjJ3*ffi£ffi#, SH* MBS (RJB3IR) 

&M), mu, 


iHRyTRPJ 7%, #&£# HJHto&ftSS 7 3-ipJge, W& PV,o^^41 733 Htc±^PJ 
43 041H^ o MM* MHWFPHU 7 %, #£&*#¥*&:£# H38$3rR 2f^j|, 3P4I01S# 

SfcKtt 

PV'°=(1. 07) + (l. 07) z = 17 532 ^7U) (15.23) 

8fm, m.% yMTmMm}k8%%% 7%&nnmmM,i&A#}muMto, MspjAiftwtfc 

3RipM7T#sa2, M®PV IO M-tIfWTII. 

m&nvtyj!k8%±ftm9%. w^pv^jui 733 

H7nT(#i!j40 488 HtCo MM. inR#ifrf*Sr¥RJifea 10 

T. PV IO £JA41 733J§TU±£f!|44 444 Htc —f-&^l$#TSl$7jC :i P±). @]tfc, PV I0 

ffrRW^lfc^RRJfeT y W$ffc (RSftflHHMfttoRft) (BP^iSSftfr 
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$SSH§- 


PO«# 

fgi5j'iA8%Ti^S!j7%^#iA8^±^fy9%, a$, in*5pj 

ftTft(±ft>, JSOPV ro £]!nK«'l>). <B£, inH :yK 8%Tft3l 2 

PO PO -I- P 

PVpo =: (T(m + Tlot? = 87 728 ( ^> (15.24) 

Rft, P 2 =86 823^^(JaL* 15—6 H 2 fr& 8 ?!]), 2 ^E0ttftjSifcj|MS*&86 823 

HtCo Hitt, PVpo^M PV( T= 7, y = 8%) =66 614 HtcI# 2® 21 PV(T=2, y =7%)=87 728H 

Tto ^r®, iBmfiJ¥A8%±Jt-S!j 10 ft, i|$A PV P0 ^iA 66 614 ^t6T 

ft SO PV(T=10, 3 ,= 9%) =60 OOOUtCo 

^yftftmm, im$kyT$k, 

“mm.”, cMoiimw=#§&£:£« am, 

m&®%, mm c a&, aM#&% mm$t 

CMO*-###£jfeWtiJ£ffi#, xt ft#§ ft @f #, SSliffi 
si nmftMufcfrMvE#, 

WfSffllBfil. Hitt, SfnisXji-# “££ 1 8ft5T. 


15.6 



• (±ps®^) cwi#w* 

Hitt'S nrl^®S-tffl$IHt!i. 

Tfcmwfttk, cfumk &n 
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m, (+£TPgffi 

mtm), 

• *iJ4s±pg;£M- 

mn±.mmu , nmm b*£^*# w$strai&im &$#b . 

, m i^ hi m&LtJi-«*»!*+«&. 

• i#fSJjHHttJI#(!iif “HfeJRHJg, SliftflMfcMMfc. 

• «X«#WftJi-ftnrKJliS#fill#^i|jc^S4BiMlIttfilt#. 09101, nT!tIa]«#I$77g 

• cmbs> 0 jemmi® 

“^amu” ««p«e. ccmo) 

MBS, £CMO*, MX® “W’ Wfi5Sf#^*W3*^iBcA0^raWM*ft. 



1. 

3. FRAfq±m»^^r@P®±SK»J? 

4. -M&fiHiM 180 AB{£A 100 ^-^TC, i£1£gfc$||5I* 90 A, jlffl+Jgftfift LIBOR ffl 

4% 180 si^ig&JiBt 90 a 

libor$* 12 %^ 7%^'tf«T, 10 % 

&JFRA, &£££#? (*45*MjS«T, M-4p* 360 *j 

5. m&M&M; 2000 6 £ 1 0, 1000 , 7E^“F3f5 

W-¥M, fJl,^90 A£tt-lfc. afr LIBOR f)J$* 10%. 

R = 10%WflJ^±K, 15 OOOMtc., fgi5 LIBOR jpj$& 9 1 0 ( + 92*) $* 

10.5%, 12 Jf 1 0 (+91 A) $*10.8%, 3 fl 1 0 (+90*) $*11.0%, 2001 ^ 6 M 1 0 
(+92 A) $*11.1%, 

AmtW, —*NKi£* 360 * o (BP* 


345 



..+■ siii— 

IRR). Excel ifM3r£.) 

6. ISM** 2001 tl|10, 100 TjMtZ, *!§.#« 4 *§ 1 0 , 7 id 1 

0, 10 £ 1 0*0 2002 1 >5 1 0£t]-° + LIBOR 

io%). #«£*i£T-'M8I*±r, ik 

10%, 500H7n o is® LIBOR mn 7 M 1 0(+92 11%, 10 M 1 0 

(+94 11. 5% , 2002 ^ 1J 1 0 ( + 90 12. 0% , 

Excel i+££MW^o) 

7. mmm 2001 ti^iB, ioooo90^ 

3?S$ri3:je 0 „ ffi&MtnlBt'lfcMgT— +£Mf*iJ$i*j K C = 10%, C=14 H7cfl<)*iJ^±pg, 

K2fc—■K fl = 8 %, 8 H7uWflJ¥T^o 1| 1 0 90 ^ LIBOR 9%, 

#£L&IUJnM&'t- 90 LIBOR Jgil^M, 90 ^^^10%, 180 11%, 270 

•cW^JAj®^. 
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(&#) Alfr. 

• |sl##^iAflftt5liiE (equity warrants) , i&;i|_—#:£-f 4 ^sJ 
JBt*W-jfe#!Jft*.. ftM&JHtt (quanto) 

fc., 3t*fiL#. 

• ^^8/K$l_hTHt£t'R (equity collar) :fe»'f»r'f¥.'tiE.— M-&-6(l 

isa^nti 

“jL#” -&£.^$t#)(7jXlB&3i^ (risk reversal)„ 

• £f#/&S5i£ (stock swaps) ##" >*&•&■;& (it 

*«* 500 #*.) JiftJMtji. 

• (exotic option) -^*4 $ .£ taj, A# -Mr% XtI.& 

’Ifc-Jii(,(K; #)&> (path dependent)^ 





16* 


Fb 

Fb Vi f B Vt 

B0 16—l J8fcA*o«ttAA<l1fcSS 

Jfcfrffr* Fb MftSittacSm. in*«ff]fl8 

a (IE $P £ Black-Scholes WtftfMiAiLfBrMiistl (GBM), £ t 

E Ell Black - Scholes lB : 

E, = C e (V,, F b , <t, r, T—t) 

«v t <f b , “#£” 

a. Hitt, MMfisfcjiMWffift cd,= 

FBe-^” 1 ’) WattPV«*^fIK«A^W#JK»!tt«l^fi. «fcA0r&ftMi|Jc£nria£S 
i6—i '&fe©7- > h#tt^^(iHi«={-i, f b Hitt t 

MJi 

D, = Fb e rlT *’ Pe (V,, Fb , ff, r, T t) (16. 3) 

£*, Pe (-F b -) £Jfc?T0Mft* F b Wi v f AJf^f #*»#»;» fc ft tt 

&C E KAPe^U 6 Black -Scholes ^i&fi}. &*, * 

(IPF^-* 7 -") /Jn, ajiH^PE^Tii^jxU^, MA^&#f!JM®# 

W^SPffifto 

Merton (1973) %ttbTXt&mR.&fa&feijtM£kmi&&n. BBS 

5&. Hitt, ft# (BP^-Fjft#) Black- Scholes MM 

& d, ffymmiitmm 

D, = Be~ n [(l/L)N(d 1 ) + N(d 2 )^ (16.4) 

= L^ttfffct^ (SPBe-V, 

£ + B$j&t ltf2B|&R|J&tt«&MM), rfi — [1/2<4 t — ln(L)]/<r v \fr,d 2 *-[ l/2«& + 

ln(L)]/ff.V?, ^ (BP&fg&&j*fMtVW$ft*to3rg). 

Merton «Sai&m7ifltl»I^Kl#*AfiElfeW^«flBC^ffr^ (fi^fg®) 

^H=r c0lp -r=(-l/r)ln[NW !! ) + (l/L)N(d 1 )] (16. 5) 

%mm±.5 1- (a#Mf/M&sft£T»). 

(#I£q, ih&iIjW kmv 

**fe)» $P* A ft V, IIPA^ (16.4) 9tRTKjlsa*ffl7^»‘&f|j&jSj te WISi 

M<t v J6 1 212 JjmTG, iPASIgJE^fi®, ^KHH-fiV#5%WnTI6tt#HlS!l 
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&mxm — 

2 ooo jjm%l!XT ( = 1.65<T) 0 

jt, (Rtsirt), s^iijitt^A 

*>. vm d rntt, 

(#j*lh 25 $) „ 

mmMMM, 2 em. sut:, 

fflf#* “?,§.«”» MM#te{6®jjn0*t, 0*, fi¬ 

lls® mj., inm “tu-ft” MmmmmhftT, spa “fern” 

m&, m, \tna- 

xmm, cpdei mmmm, 


16.2 S*ffilK&$j£a 


iAMiiE 


ixmuvEMm^^mumm^z-. mma w £*?&£? be waitmttJiiM. #m 

^rsiai (0itfcMnTw^w®fKW^^)o atm&im 

mumm “M” w. ^®«mm 

®M—2 IpS 12 4p (^#®fi) ft'W'ff 

fa«pg, BilfciM!fc&ffi£-fcJ!l!#3#, 


mm&T, w^&^f&mmmm&ft&imm&m' mM&XM&r 

&*&£.&&& “mw m%. . 

T M$t&7 BfcB&M, K tc 0 £q||;£ T B^JJftfiTiUfc&iE, SPAA-fisfc 

^(7MK)&)m&'M A, ftR&mifyl!ttiL}kV T _tftm(V T + YMK), |S|fiM£^MSI&M 
± ftM (AH- MY) . 0j£fc, 

D _VV + yMK 

Fx N+M7 (16.6) 


inmtkmkmuvE, *Nr#w<K#ji y(p x -K>, m p x 




N7 


y 


N+Mr N 


max 


T 


-K,0 


(16.7) 
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16 if£ M fej it SB 

Silt:, Ny/CN+My)^^ v/N 85IIIMR. *«=on*lal,«ff] 

nm 

Vo — NS 0 +MW 0 (16.8) 

g*, Wo %V<mUvE&t=oHMmifriM., Silt 

^ = S 0 +j^W„ (16.9) 

ZjTm'Hkf&UvE Wo MiftM, Black - Scholes 

• ffls„+ (M/N) W„ *ft#S 0 , 

. m Black -Scholes Nr (N+My) 0 

W„)iW 0 W®|Sc, Bit« Black-Stholes 

'KSiii. siit, w„ wmvsvmxtmiM.if&mmo 

(WiMtMM). &m “itwi^M” “/hasaiia^” 

(Quanto, BP quantity adjusting option) „ j&J| — 

ft'&MMtiL (SPiUSM), tfcin0S 225ffi», #-§.*$ am- 

Biik*S!lJB0. «s r >K, 225 

(iMfc#) RTW^HaW«rW#-^W^JJfl. MM, 

^jfi*a^#3ftnir, sut, 

M, 0 s t -k Ji2o oooBtg, #.§. 

til>5£iWfiJM^JS7u loo Bit, 200 UMo 

M, ^J£-SSif6m 

(ttiPi#®#, mayn't (®##wt 

otctu^± 0 i^tttsnEm^w^iiaafiff, . 

«fc±TR 

• ftfrffH&*Ki WISH# ; 

• tkftnk k 2 (^ 4 > k 2 > x 1 ) 0 
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&BSI1S-S£ffls§lxU@ l Sil 

sm (w c=p), 

(risk reversal) 0 %)TU\lEC=P, il # ^ — 'tikffiftffi-Mi rfl%l±3£M M $1 $ #f X16 #J „ 

mu, &m£T K x =159 ZB, HH'lfJffl Black - Scholes if#ft P = 2.2. H&ISCIM 
C=2. 2, MMMUI&A Black-Scholes K!i = 160. 80 o &Tr 

** = 160.80 0Jft«ffljfi5-®jpJMOTC#|« o 


0 0 


0 0 






ffitz±T® 


16—2 RSt®.±Tm 




O : 


*»*&£ A : 3E£(* r=0 #_B{fA^£ F 0 /(l + rT). 

&f>J$0i=T, A&£-Mlffflffi-{ji37F 0 JtjnMftfl*. &T* i = 0 IkfJdJ^A 

So F 0 /(i+rT)ffi^, Hiit, 

-o A ftXTPSta^-t, IS 

(iB±W*fr#m££i). 

(tf} , $t£iilBl%$ l M^F‘fft’$l » (range forward) , ^ 

ttJSfW&a^Wi|fcM«|5ttBiJi?WlSS!S»^^ (J&ffi 16-2). 

^l6-lS#aitfe^aiT)!lTH#SiJSi0Blffitiil'W®^ “M” W±TM£WMtU 

MA = P(S 0 , T, JC. )-C(S 0 ,T,K 2 ) K 2 >K, (16.10) 


* 16—1 


H#3t 

(K.) 


S3k (K 2 ) 


JK«i±Trowiifts 


S t <K, 


k.-s 


&M 

&mm n) 

a) #*JiB = &ift£-(P-c) 


F.-(P-C) 


K,<S t <K 


S t -(P-C) 


S r >K 


~(S t ~K 2 ) 


K 2 ~(P-C) 


mm a, &^*nft s 

n=s r -s 0 -(p-o=o 
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(16.11) 





Silfc 

Sbe = S„ + (P-C) (16.12) 

mm&njm® p-c=o, #b.s be =s 0o 

i mnPMWcm, 

C(So,T,K 2 )=P (16. 13) 0 

Black - Scholes * K 2 (M&ft), SM# C=P 0 

msSST^MflfiRiSWnrtett (-5{fc#£&*fflfcfc). 

MSM-ftOTCJI, fc#&*T£j£*&M81&£tii3ti|frA, 

wgmu (ttmm^fa 500 »»). mn, (frn) 

#i;p± (^t***) -'MfrM, #.§.£# libor. nifewffljiisnrujuii 
¥. }k%%±.*m, 500 wnfe#. 

Hitt, (^siftM&sifc*^#^^ 

-#^^)o 

fg&£ 2001 ^ 1 ^ 10 BMJiSfiSMSi, loo;jfHxW*&. #M 

&fl‘M~0.5%. PH LIBOR Ji 5% (£lj| 10 0), m 90 ?cJ§£ —& LIBOR #j£#J§ 
12 500Htu i BP 100 3fjt7G(0. 05) (90/360). 

90^WJW(5Irt, 500 Jg|S(±Jt7 1.98%(J*Li£ 16—2), JPA&i + 90 Pf£iJ 

(BP 4 J 10 0 )£;*#& 500 18 553 HtC.BP 100 (0. 0198) + 100 fa m% 

[-0. 005(90/360) J(i*L^ 16—2 % 7 ?!|) 0 

Hlfc. 500 ffift, #fb LIBOR” MfiSfffl£&att££ i+90 ftf«#MA 

6 053Htc( = 18 553 HA-12 500 HtcXJaL^ 16—2 % 8 #J). 

&S. imiEtHfa 7 M2,®, »®#^ 500ffi«cT», n'A&'fc m.it gLmitBM^ fa 500 

LIBOR (^litlta-#). Hitt:, 500 »»±?h 

(S®t») *t, (£**£#> a&, #j.j&mkilibor 

ftJK4Z2»»ilsiWA«ftiSJRft^®#^ 500 ^fScfp LIBOR 

& > NftM#wgaBri6#ftii / haife't»^iiscjs, &RrtBMJ8£, 

WM&i&Aifc#*. M, MSiWIHWMtt, MiSUXJiAT^ElRfeJt^ 500ffi» 
W>lfc£ (:*ifc*&MiK&*££#M) MMMig# (LIBOR). inmafcjWftSfffl-S-feiST 

@£*y*«n##, a5^±®wjK&s:ifeiifcRrii»s#{tiwji@S5pj45WjpjJi.M^jis t 5(iw li- 

BORftJ^. 
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&ffli:rjg— s3e6b^jxu@ 


* 16—2 J&tZS&WStt 

LIBOR. 

1 000 000 

-0.005 (BP —0. 5%) 

360 


Bffi 

AKt 

LIBOR 

S&P 500 


®$2& 

»« 

®s 

LIBOR 


2001 ^ 1 41 10 0 


5.00% 

1 500. 00 





2001 ^ 4 M 10 B 

90 

5. 35% 

1 530.00 

1. 980 3% 

12 500 

18 553 

6 053 

2001 *£7 M lo B 

91 

5. 50% 

1 510. 00 

-1. 315 8% 

13 524 

-14 422 

-27 946 

2001 4f- 10 M 10 B 

92 

4. 95% 

! 1 538. 00 

1. 837 3% 

14 056 

17 095 

3 040 

2002 *£ 1 M 10 B 

92 


1 630. 00 

5.809 7% 

12 650 

i 56 819 

44 169 


&■. “JKtXSIT + 


S HUM BUR Sift 

(tfcMH3e 

usiKSWiiawiftM^araM 90 ^500 

Hg 225 it»w«&iS <Bri6a^in±iR»*—^s^wnifef/i-^, km#9o Aitto. 5%) 0 

1 1 000 TSMUo ft 1 + 9O0t^lJ, 0^ 225 ^^^ 

ifti&l: 1 000 ftHjE (R + 0.005), gft i? Jift t 3\ t + 90 Bg 225 Jgffe&JlIfcM. ft 

** (07C) tf-JftoHg 225 »»Wi|fc&, 

# Sift, 

jXlf^Wo 

&&&%&&)&%£&£&)}&%■' 

500 LIBOR (^J6-^^ffi#«»«i|Jcit¥), aftfft^-^2 

(ft®ffi^#)o awaifftiftPJ, otcs&£^, B* 

&£ —'f- OTC (structured 

financing) 0 

ft±ffiw^>jftft, n%m£££mmji3:&nmTi&Brw$i&)9i> iK m&, (Sift^tHg 
mmm ft###), fiMTii«sii$if«, msjs, 
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v,< 

w 

/St 

rs 



& 


SIIS 




C= e _rT 2 (”)<?* O — g)"~*max[Sl/*D' ,_ * — K, 0] 

*~0 \kl 

* 16—3 X«5S#j#»!tt5£{fr-BOPM 

Cn=3) o 

g =a?-D)/07-D), 9 =(e^-D)/(t/-D) 0 

i?= (1 + r) , e- r *, &M A*=l„ 


SCO) 

100 

T= 0 

T—1 

T=2 

T= 3 

K 

100 





a 

1. 15 




152. 09 

D 

0.8 


115 

132.25 


r 

0.1 




105. 8 

i? 

1. 1 

100 


92 


g 

0. 857 143 


80 

64 

73. 6 

l-g) 

0. 142 857 




51. 2 



ft 

e 

±*« 

fc# 

SCO) 

SCI) 

SC2) 

S(3) 

sc¥#{i) 

SC**{S> 

S(*/J\«) 

aa:»tsi 



1 

uuu 

3 

0. 629 7 

100 

115.00 

132.25 

152.09 

124.83 

152.09 

100 

52.09 

0. 00 

2 

uud 

2 

0. 105 0 

100 

115.00 

132.25 

105.80 

113.26 

132.25 

100 

5.80 

0. 00 

3 

udu 

2 

0.105 0 

100 

115.00 

92.00 

i 

105.80 

103.20 1 

115.00 

92 

5.80 

0. 00 

4 

duu 

2 

0. 105 0 

100 

80. 00 

1 

92. 00 

i 

105. 80 

94.45 

105.80 

80 

5.80 

0. 00 

5 

udd 

1 

0.017 5 

100 

115.00 

92. 00 

73. 60 

95. 15 

115.00 

73. 6 

0. 00 

26.40 

6 

dud 

1 

0. 017 5 

100 

80. 00 

92. 00 

73. 60 

86. 40 

100.00 

73. 6 

0. 00 

26.40 

7 

ddu 

l 

1 

i 

0. 017 5 

100 

80. 00 

64. 00 

73. 60 

79. 40 

100. 00 

64 

0. 00 

26. 40 

8 

ddd 

i 

1 0 

0. 002 9 

100 

80. 00 

64. 00 

51.20 

73. 80 

100. 00 

51.2 

0. 00 

48. 80 












26. 02 

1. 15 






ffrfc.#* 


tknvt-.mm 



i 

uuu 

24.83 

0. 00 

27.25 

0. 00 


2 

uud 

13. 26 

0. 00 

0. 00 

7. 46 


3 

udu 

3. 20 

0. 00 

2. 60 

0. 00 


4 

duu 

0. 00 

5.55 

11. 35 

0. 00 


5 

udd 

0. 00 

4. 85 

i 

0. 00 

21.55 


6 

dud 

0. 00 

13. 60 

0. 00 

12. 80 


7 

ddu 

0. 00 

20. 60 

0.00 

5. 80 


8 

ddd 

0. 00 

26. 20 

0. 00 

22. 60 




13. 05 

1.01 

13. 99 

1. 17 



(3> sca^fii)^ 
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(4) b WJ&tt s(3)^r^„ 

(5) 3E5W$0H&»«tt«•■ ^T#i*»ifeJimax[S(^{S)-K,0], *fmax[K-S(^^{t) , 0], 

(6) 5tf ; f*i*8mJi[S(3)--S(f-^{t). 0], 5t^#K*tX*max[S(T^tt)-S(3), 0], 

mnmtmm. &sjio~3. &4&£->Mfrg 

3G£tfj%M . a*? “ud” “d U ” Mmnm 

w, 



3 E 5 tsm 

mn, -'MEiS {W-tiJiftft) rnM 

S8& (Asian (average price) call) max(S av —K, 0), ^4* 

W¥#0Mft. 0jtt, 03?'&«m)tf-'hkig 

%%~i'n&}m&mnm-^mumti:, mmm&misLmftxMMmMttjttti. 1 ^#, jam& 

^xtTHMi^AfiWiRP'SigT^^^iMcAW—W4J", Wa, 

max(S av -K, 0), M =FmVkMM max(K-S„, 
0) o ^^('2E^’3E^; i Fl^SltTtt - IS^fe(Asian average strike option) , 

0Jtt, W&&3/ max(S T -S av , 0), XtTSftSittJi max(S„-S T , 0). 

mn, *h*£$h- 

M&Mft’ tifcMMVrfaMioo, 98^104, 

(100 + 98 + 104)/3-K, S^AM¥±&f/)-|&^##)i(100)(98)(104) 1/3 -K o jf,JLM^F 

(-5 Black - schoies &s % 

-wmh, m / Amiikmm*&^nufe®%‘! 

$>mm, 

(Asian average price option) ($_ 3U$%E$t 16—3 

't'&m. J&Vt&lj 2" 3P^^Tn = 3, 8 

#nrtBWJS&=go (&*, £«*3/T#gJfiNli^lii, -X^4»W^*3i#ortgJi50^MM 

(risk neutral valuation) TfUfll BOPM )(*f 
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¥*5J$S av „ (i = 1, 2, -, 8); 

• BP max(S„. i -K,0)(&+,i=l > 2,-,8); 

• xt^^^wngiuawtEM?; =^a-qy~ k , 

• ili±<7* 3t£in4!lii > h#*J!84!l8ftRr||lfl3«Wi|SCiS1f«max(S„ l( -K, 0)BTW#PJ 

8 

fflM $1 & ES ‘ = ^q' max[S av „ — K, 0] 

i= 1 

C A5ian =e-' T (ES* ) 

max(S av ,,-K, 0)fP?!)&^ 16—3 +. &*, 

toffr#&c=i3.05. 

^^16—+ o 

*T»a«mWC, 50« 

JEMinBrn#}, MCS“ft” JRRffr 
(#JEJ&8#ftj&9*t), ft4|-ft«f», ^fnt|5nrWif#d3^«Iife^S av -K 0 (Excel) 

^ 16 —4 fl-xt—^SEsSftflfcm!# (WlSJtWft^) ftfUTSfS. 

i 5& : $£ik l PM$.$} l \k3ni = maxLS, v , i —K,0'] ( 16 . 14 ) 

^4>» ^fns^x = 110, r=0. 10, ff=0. 40, T-t=li£, S 0 = 100, #RGM*BtIB]gftI&J 
mi&%At=0.01 (^). &'NJmWffrttdi|ij0rWW m ft«8l + i|fc#M3MS PV ftiH, 

m 

C = e^^maxCS,,., — K,0] (16.15) 




500 flji® OTCHm±, BjKiXajRilSai 

(equity forward) , fcftffct&KJ (#J 
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16 * 





* 16—4 




&Mffr#s 

tkftiftftK 

pr 

*&«*»/< 


100 
no 
o. 1 

0.15 


WLmtyo 0.4 

a »lit no t i 

HtlSli&t£.A« 0.01 


Btd! 

*«1 


m® 3 

««u 

£$5 

mm 6 

110 7 

mm s 

mm 9 

m® io 

0 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

0.01 

102. 842 3 

94, 309 67 

96. 376 2 

102. 957 4 

95.255 02 

99. 528 29 

105.234 

107. 683 5 

106. 637 1 

99.744 2 

0. 02 

109. 126 5 

89. 833 97 

90. 978 18 

101.458 1 

93. 556 89 

100.171 

104. 408 6 

107. 458 2 

102. 956 4 

104.830 4 

0.03 , 

107. 688 8 i 

90. 860 94 

94. 964 71 

103. 178 9 

90.202 24 

94.236 41 

101.250 4 

101.635 8 

104. 911 

101.139 

0.04 1 

111.504 1 1 

94.272 57 1 

96. 865 31' 

103. 989 4 

96. 378 4 1 

94.897 05 

102. 722 9 ' 

101.814 8 

104.257 4 1 

97.006 82 

0. 05 

105. 512 5 

89.001 62 

101.635 2 

98.867 83 

103.042 3 

99. 475 56 

99.606 81 

1 

99. 772 4^ 

98. 144 51| 

101.494 9 

• 0 • 

• • • 

• •• 


• •• 

• • • 


• » • 

• • • 

• 

• M 

0. 98 

103. 932 

59. 365 88 

161. 895 4 

108. 062 6 j 

45. 007 37 

97. 264 4 

57.226 12 

41.801 61 

107.873 8 

101.798 2 

0. 99 

103.241 2 

l 

62. 167 3 

158.909 3 

, 100. 734 4 

46.047 16 

93. 865 06 

57.071 12 

40. 452 32 

106.077 6 

103. 982 4 

1 

108, 295 5 

64.037 57 

1 146. 478 8 

96.661 8 4 

46. 788 58 

■ 96.892 66 

! 56. 625 76 

1 38. 946 IE 

100. 273 

! 102. 780 1 

W-iSlM. 

JHfMfr 

97. 80 

65. 77 

121. 37 

104.84 

78. 62 

115. 33 

i 

84.17 

1 

63. 40 

1 106. 47 

| 

109. 50 

»« 

ttflfctt 

0. 00 

0. 00 

11. 37 

0. 00 

0. 00 

5. 33 

0. 00 

0. 00 

0. 00 

0. 00 


TRt»6?|l|St& = max (S (^F*S) -K, 0). 
5ES**»tSlWffr» = exp(-rT) X“£ T 3R| OSt fiU$«’. 
1 . 67 . 


#*»««H»S1.S1. 


0MS8& (lookback option) "T IH& — -f- “^•fg;” AJ&^ 

“IS!#" (ffi^—>h#JKJ||;ftto#*) Mft 

(lookback call) +, PJffl B WiMTKMfcftJgfcft 
(MJ|St-S^) 0 ft#, &[s|S*«ft& (lookback put) 4 1 * 

s M , oKttjtji s«- 

S T )o (no-regrets option), H ^7 ^ 7^C £6 # H ff #t fir #j $ If 

jS«o - y MHM^^nIt6#S!]Wft^WMMS'£^ES!)iiBB<fAt7 :i I z: i[^^o 

firfftttlSlSfttK (fixed strike lookback), max(S max -K, 0), X*f ^ 
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sum 



T&JI max(K —S min , 0) o 

(JtL£l6—3), 

Hft+ttfcM?* . f BOPM is MCS, a 

aSfJ^FS&WJtS 1 (forward start option) tE£Bl5($45 ^ —# > 3^M'Stt'T— 

i*msm (shout option) t>o s,-k, 

^ri6a^siT*jKsifiHft#^rMT», “*ttr ^m&£«$0g<j*/J'Mo si 

max(S,-K, S r -K) 0 

BWKBIZ (barrier option) 4SJS9 0 ^HU #>J#R, IftitiSHIZ 

(knockout option) — ^ “BfifAT” ±, a'fftifllZ 

'£Clsfc»A (down-and-out option), *$ 

A T 4* ^ it f$ > “_tA"lit tb| SB$R” (up-and-out option) „ 

^§B5f#3tZJl “_t?HRA#J#l” (up-and-in option) , ]S#S9 ; t5(SSIIJ^'fft’tS±?fSJ — 

U. mim, “TS*»A»Jft” (down-and-in option) H 

-znsvmu “up” -'M»*sseffl^w */jnm (£foT»£Wj&*#KftBfc). n 

3fc«ffiffll5tc3t£i|jcaiWffrtt. 

m% bopm & mcs xt±i6wj»g<jca[a!p(t«i#3&w^ffr4M±+^iBfj^. am, «* 
16—3##MfflTT»»iii#mftT»*A8m, 

H = 90 (JB,^ 16—5)„ XtTTBKfcmS'StfWMX (down-and-out call) , M^SMBr [$ 

4fc£o KSSWtHStftHHlilT, max(S T -K) 0 

H BIT, 16—5 “IS” SA), BPffi&SIttIH S r >K, &&•&#£)§ 

% 4 &J&@(“duu”)«fcJSTJ5-^, 0A& r=l Si, S=80 Bi£TS&SJB5ftfi‘*& H=90 BIT. 
0Jlfc, HPffi£affrlfrfi±. A^£SJ$ 0 $#!•*& S(3) = 105. 8>K= 100, iT'BB^ftilt^lfr^ 

0iifc#siwiz^«o -fi?cfn#sjT^^oitgaiSEW^@6<ji&^(ja^i6-5^9Sj), 

«^5JC(T»*fti)S 25.56. 

a*. XtT±ffiWT»*tB#*»Jft»T»#A#jK»|iR»»!tt^^:iFB (BP 25. 56 + 0. 46) 

#T#iiwa(»:S#*»isw»!tt^c=26.o2 (JES i6—3) 0 aji03^ifefaftti&ajTi$& 
tamu, T»»A»«JWF#*i^:*A, 0jftMi^Bt&wam#»m, 
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#, Mm&toiiutmistM& (a*wfiM»s=ioo> w<frtt*jc=ioo, 4**riu«p..=o.8o« 
fM&£A-^±#ttib»#, M^*IUP=l.l5 5;A-^#aW#K 

JP “dot. com” Z%tt}&m.) &*, BOPM^ra^^U^JiScMBtlBljt 

wa-^«»ur-. 

* i6~5 xmmm&mvt 

-XWMHttA(«=3) a 
<?£Hft*tt**9 = <K-D)/«/-D), 

K=l + r, £* 

___ 

S(0) 100 T=0 T—1 T=2 T=3 


U 

D 

r 

R 

Q 

Cl-*) 


1. 15 
0 . 8 
0. 1 

1 . 1 100 

0.857 143 
0. 142 857 


115. 00 

80. 00 


132. 25 

92. 00 

64. 00 


152. 09 

105. 80 

73. 60 

51. 20 









*» 

90 

90 

85 

85 

no 

110 

no 

no 

fte 


±*» 

ft* 

SCO) 

SCI) 

SC2) 

SC3) 




ft 

aft 


A:#* 

Hi:*# 

A:#ft 


A.«« 


A:#ft 

i 

uuu 

3 

0. 629 7 

100 

115. 00 

132. 25 

152. 09 

52. 09 

ft 

0. 00 

ft 

ft 

52. 09 

ft 

0. 00 

2 

uud 

2 ' 

0. 105 0 ' 

100 

115. 00 

132. 25 

105. 80 

5. 80 

ft 

0. 00 

1 

ft 

1 

ft 

5. 80 

I 

ft 

0. 00 

3 1 

udu 

2 1 

0.105 0 

100 1 

115.00 

92.00 1 

105. 80 

5. 80 

ft 

0.00 1 

ft 

ft 

5. 80 

ft 1 

0. 00 

4 

duu 

2 

0. 105 0 

100 

80. 00 

92. 00 

105. 80 

ft 

5. 80 

ft 

0.00 

5.80 1 

ft 

0.00 

ft 

5 

udd 

1 

0. 017 5 

100 

115. 00 

92. 00 

73. 60 

0. 00 

ft 

26. 40 

ft 

ft 

0. 00 

ft 

26. 40 

6 

dud 

1 

0. 017 5 

100 

80. 00 

92. 00 

i 

73. 60 

ft 

0. 00 

ft 

26. 40 

0. 00 

ft 


ft 

7 

ddu 

1 

0.017 5 

| 100 

! 80. 00 

1 64. 00 

73. 60 

! ft 

0. 00 

1 ft 

26. 40 

0. 00 

ft 


ft 

8 

1 ddd 

1 0 

i 0. 002 9 

100 

80. 00 

64. 00 

I 51. 20 

ft 

0. 00 

ft 

1 48. 80 

1 0. 00 

1 ft 

48. 80 

! ft 








mMm. 

25. 56 

0. 46 

0, 35 

0. 80 

0. 46 

25. 56 


0. 35 
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/§.' sums— 

:'r 

MEM®. (Reset option) g® , 

£#&#ft--«J|l!fcW*l#, (compound option) 0 fi$|, -+#&#*[ 

(JH&&) £A-'N!8#Wtt5PJ. M-'h "MamAS* 

tfWtfStJiHft (installment option) gg£»J>fcltt-#, 

minted vm&~&M$L, w»a* ; f]si««#w»j te «f'*a«0***aaiiwj!i5#»j iE w 

feiio —gAJUMSl (min-max option),. 3^ 41 HfJ ft (rainbow option) ij!c g iSfc 

(alternative option) 0 fiin, —^*$ftfflft&WtliU§S : J 1 ftf!|#| 0 &tM AJKH4>^W 

«*0M&WaPK/ft*. 

16.4 


ww (fi^^g#a#) h * imb *r m js wh- 

gstauft (chooser option) JjiScftiSIJIBlR (as you like it 
option) it#$^#ftt «T) falaiMftfi—j&±i88®ftg#*2g*lfc. -fift t BlMtik&i 

&«•&£> iftiiiijifisiitssijia T 0 

±# (&#«««) j£gW*«»TI* (iS*HM*»Jft), 

siitft #»»;&&«# 

MmmMicfc&mmMmm m#mtt&s T =K), (&m ftg. fig 

in*£#5$*m, «&&&;§, “MA” ttW^ftft&jfc&m^fcfijRa; min, $p 

*ftft*8tlSliS#T#*8!ft, figftPJJWB S r <ff, 3P4iS»Atttt^fitt4fc&). 

fistRwiHs mmuzkmmnmmM&H-. 


C(S ff T-<, K)>P(S,, T-t, K) 

mmmvk-mmn (p+s=c+Ke-* r ->) m&p, wa&^ ae.ie) 

C>C+Ke- KT - ,) -S, 

Silt 


(16. 16) 
(16. 17) 


S,>Xe- KT - ,> 


(16. 18) 


SHt, Jp*aifWJKjRtt'#fidiTJfcff«l‘#Wafi, $l$n S^Ke-*^ =x*, “IS##” ft 

&£7ft ii##ft (jg, 

*16—6) *f7#MftMK-S r , *ff f Site S r -K. Jfcfi 
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m is m ' 

(i) —tmmmfiutigsk, 19390* r, k an± (2> ~^m\m 

®B%t, JMTtfH& 2 /K*=Ke- Kr -‘\ 


* 16—6 




#5e#§& 




S T <JC 


Sr>K 



*111190 T S t -K (IL^16-7), 


* 16—7 


JfttZ 


* t waiw T 


ft 


ft 


S t <K 


S t >K 


C (So, T, K) 4f ftfls! | in* S, >K' ng* S,<K* , 


Sr-X 


P (So, /, Ke" r(T_,) ) 

ft*B*£lJg|$, 


S,<K 

S ( >K 


K — St 


K-S 


ft 


K-S t 


ft: K*=Ke- KT “*> 


TBiMMiftiM., im&toms,>K' =K e - Kr -' ) , £ 

*PJ89B&*#{£, Hilt* £n|l* * B^'J, S,<K, 

Ke~« T -\ &* t atm®%\f±m %k mm 

SrWffrU),, M, j&i&Mfa&ffiAMtiSiM, jiimilii* T S T $®A 

mat, &Tmm%i&mmm®MK-s T cmm ie- 7 ^ 4^> 0 ie -7 twilit# 

TBtM#J>ik&-5&j$;®U&jiljcfiL (J&&16—6) Jiffi|flfl<j 0 0j!t9fiS39 
MfiLtfttitfa = C(So,T,K)+P(So,t,Ke- HT -‘>) (16 . 19) 

“tM39*r, 'Sfn«I^^f|5nr«®a^^W Black-Scholes^^dio 


363 




x&&mu&n, an an 

• mu&mvmT&nmm*, , e*^^wiR«»«#ws<inittT-#36r«fe. attt# 

Uc&Rtl**. &{&%& 

(«£) Wffifi. 

Mnii#fiw««Tfit, &mm&nm%?* «##*#. mtt, 

ftfrffrtt*¥«#«iiHiD. 

• UISfciE (warrant) JRUft.&ffiffift, £**7W£lfr»HRM 2 4pSJ 

12^ (®SStc)o £Wa£*ftWSJRat»#ttlfiI 

S» (ficM<=OBf^!lfi<jC¥)o SJtfc'Efn^iPJSta^h 

• ±tpb®**s£, &&fermnmm 

ffiiWffM&jic*. ip*±TPRffl^a#*^#wia* (bpp=o, «*]«*£**** 

as*. 

• KttSjftBTWfli^-^^ilScAWX^-^IKSfffilkWaiWttA^POWSift. J&&S 


snu«at#jifts!i»!tif^jfc. a#££a#iifr&af:, &«tftT'&fiw#w9fj* ! * ; 5jfea 

ISMttM^-iilrJIlrtlUa^W^ttXAJRa 3 £i»JfcftA'r 4 frtt£fiJJR 

<#«*#!«> 


w^isnsuRftTftiaMHfeWK^wifra. if±«i@, (£j-hh& 

sSW) *W#?«?r£<fr (Jtiinfljffi Black-Scholes&5fc), Ijllljtftfi 










3 . mvv tt:M*ijffl-$itt 

Black - Scholes „ 

4. g+S 0 = 100, 

mmift^nm^m±^i5%MT^io%. mm^Kmm^UM5%, #rk=9 5. it## 

Vkfey-nnn&iWft®® (&«£ Excel S3f£M-T^ 

Mt «WJKMMSo = 100, 3EM|^f!JM 0. 05 C&mMffl), 

i^^<r=2o% 0 k=io 5, xRmMijfflBMBtfBiM t=i *f 0 

a^=o.oi %■ (X^s 3 . 5 ^y, ouRm# 

Excel 

6. 3E&1 2001 ^1^10, 100 2 ^llftijl. g + 

£ii} LIBOR, 500 itfSc«lH^lttlim^#¥^^0.5%, 4? 6 + j| 

®«MWLIBORJi6%, (7^10, 18^^), 5%an 1 0+184;*;), ft 5. 5% (2002 %■ 7 
£ 1 0+181^), 500 M£ 181 3tJs& 1 550( + 3. 3%), 184 ^jgji 1 589 

( + 2.5%), #Ml81^jgJil 645( + 3. 5%). 360 sBP^S&W^ 

M£+"? 

7. 
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is 77 




^ ^3 S 

• il8 (Wiener process) ft Mj JL3L&&} (&fa 

it# (^/L^ftiS.^) 

• Jt2S&B5l& (Ito’s lemma) 7 P&fai±&6(l )? — # A38, 

#*.. «*», Mf S 4$ #*.*£>£-# (SDE) Jfl##-f S * * 

PDE ( Pp Black - Scholes PDE) „ *> 

^.pde — 

4^4^^ (Spii.'^'6(1 Black - Scholes-4^iO „ 

• (no arbitrage approach),, ,j£i£ 

3., ##4$#*T«#**ji£jMfcA«3M*, J&tSL ft ¥)&$■¥] 
ft-fcfaLmSLftUJLFL BM4+#*. RNV 

(risk neutral valuation) 3~& a 




i7# 



• Jt'gl — (*}&■& ftfl i$jM.#E&, tb-ke, RI»Wrfr«0M l & (market price of riskK Sf 

fft Wk 88 X (equivalent martingale):fcizsJt§Jxlfi&4 l 14/£ffKforward risk neutral valuation),, 

• M^RNVTftfflSIS* (numerical technique) Ofc*», BOPM, 


(ttummvtm mnmm 

Black- 

&js, a<nftisw/(s, (sde) / (s, » 

MmmfrlrmaPDE) , “Black - Scholes PDE\ 

S^fF, &SfcJil : £lft3fi5|c$$ (MWiMtiD fftt§ C= C (S, K, «r, r, 

T) f$ Black-Scholes-Merton it®®5^$S° 

T-#. «M*8*WBOPM*#*fRNV«j«3S:. 

Iffifl.l&'PttM. M, • S&fttBW C M$P> liil RNV, 

c u fu c d 



gC u + (l—q)C d 
R 


(17. 1) 


g+,R=(l + r), Hjifc, 

C=^£*[C(T)] (27.2) 

itta, nffiWBOPM, mn^ 

ft 1 ^ \ 

E*[C(T)]= 2 J9*(l — q)"~ i max\iSU k D”~ k — K,0] 

k=0 \kf 

Hftt lEinifcfnftSMrSIW-#, fSmtmRNV Wft]£*##BOPM 0 


mis, amiwmffrteto&gmigj PDE^rft. (*q 
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Black-Scholes+WBteUHfc). if] H »5£ MM . 

But, &in&%toMax£&&#&miii&+PDE, jAmm&Mm«nfr». 

wpde, 

{!&**«¥fiill-iiiHj PDE, BOPM^ MCS)$ftH|;fti$tf )-& 0 

strifeRTWffl316^nr*jfe (*#) 

#wu<ftT*t5^ifi*a»## c*i huh, 2000 , wumott, 

2000; Briys^, 1998) 0 


17.1 H01&8 


*1*+. 






'f'MWftflU At rt)lJ>AJt£fliig, WA 

Az = eS&t 


(17.3) 


Az = z,+to-z,, e~niid( 0, 1), z ft—/M£fft|B] At ftIE&|$itrL$-Ii e(i§ 
(S^7 0, Do £ W^tt^^^n«W(0,l) ^#A7(0,1)„ 

^^(17.3)nnU^|a|: 


mmm 


E(Az)=0 

Var(Az) =E(Az) 2 = A t 


(17. 4a) 
(17. 4b) 


foJSilS Std(Az)=v / A? (17.4c) 

u e” a*#M^osiTjigffl»f-ft-feB^(si±w* f&imk, bp*ct)-*co), 

^j®A* r . IfcfrUBn*# {o, T} iV^/hWBti'BjrHjPi At, 


T 

JV=-T 

A t 


(17.5) 


Silt: 


A^r = z r — z Q = 


(17.6) 
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sgi7* jgptfrraa 


£, Jia5:WN(o,i), 0jit: 


mmm 




E( Azt ) =0 
Var(Az T ) = NA«=T 

Std(Az r ) = -/T 


(17. 7a) 
(17. 7b) 


(17. 7c) 


az t Ui, t 2 ) m it 3 , t,}, J|5^ 

0 rw*i-*i fn^-^3( 17 . 3 ) &A7-ottfiw 


dz=£ -/At 


(17.8) 





£ »&«/*& an® a 

• s<0> z(t)— z(s)—N(0, 7—s). 

• St-f - 0<*i<f 2 <*3<;<4 , (z 2 —2] )f»(z 4 — 2 3 )^fB:£ 

• 2o = l lo 



mmm&m 


&m ( 17 . 8 ) ( 17 . 8 ) f#ft¥i$$ft 

e(A 2 T )^^, miscim, 

(dx) ; 

dx = adi+6dz (17.9) 

g*, “a” fa “b” ^#® 0 $p^^n^«&i®m^d2, wa 

^r=a (17.10) 


x t ~xo -{-at 


(17. 11) 


Hitt, xMW “a” ( SP Ax, = a) 0 AdHTtfcB ^&&&& 


Ax ~aAt-{- bAz — aAt+be */At 


(17.12) 


mitf 


E( Ax) — aAt 


(17.13a) 


Var(A:r) = b 2 At 


(17. 13b) 
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S£SB%!xLI@ 



site, 



m nw 



E( Axt) =aT 
Var(AJrr) — b 2 t 


(17. 14a) 
(17. 14b) 


pmum 

t 

07 . 9 ) u a” m u b n #« ibjw £> 

(Ito process) SDE : 

dx = a(x,t)dt+b(x ,i)dz (17. 15) 

&m , mmnw b(x,tm*ivxmttmm * 


U>0)}JP±—f-Bt^@^(Mr^), dx MtM( = a)< 1RM, f&fnii 

dx/x, BPMUW Ji—S MA 

^=M«+<*dz (17. 16a) 


dz = e/Ki 0 £j£g|ftf|B]fti5iLT (BP^A^OItf, “A” J&% “d") 


dS 

S 


^pdt+odz 


(17. 16b) 


dz = e % /dF 0 M.f&, &&& (17.15) (17.16b) ^ s 


GBM&-###tf *ta = pS, b=oS, 


M, <^dt 0 Hitt, s tfj&M&ik&iM&^MfiSdt, 

im®, A&5SU7. 16b)#PJ: dS/S KiUjESi^, 3rg*«*dt. 


dS 

S 


N((xdt,<?dt) 


(17. 17) 


M&min&ttffl&ikds/stftmfftft, s^i^fn 

S dS/S J5%J-MmiilM%:Mit£lii%i&}&£%: 0 

i^ds/siijs, 

(1) ffi^(17. 16b)tdS/S^GBMfjtd(ln)SWGBM, # M Ain (S T ). 
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'"5 


*17# srtfNBSD;0* 



(2) ttJBifciHHi«3Sife, R In(Sr)W^^tfJ Sr W4H)>. 

&m?\m 


Mam£^g$G( Z )=z 2 , z^-^mman. 

«#a*w«4Hite, mn£ik%dG= 2 z(dz), mi 

JS*ttJR?F. »mw#»XtG(*)W«W3| dzM2 

dG=-f^dz + y y—ydz 2 (17. 18) 

a z L d z 

ft*H Var(dz 2 )=E(dz 2 )=di, d* 2 dG , H 

%d^*dt, E(dz 2 )=dt, &*, a&ttjam±w 

«-^+i ^ 

&5$(17.19)11**^G(*)W#*^, 

&&m, tit 17 . d. M*ifcan#5 

BWiae-uft, 

dS—a(S,t)dt+6(S,t)dz (17.20) 

MbS$. , *&««*#*/(S,«), Jil5l#t$*sw 

g^o sis<a, mn»ivm3\ f(s,t)®Mw>®.frijm: 

i f~f, i ‘ + \¥s iS+ ¥ U^] < i7 - 2 » 


f-«6f /(s,o 

te-*HWA £&-i'b 2 , 'Bsar d* 4 ^( 17 .20)>} , jiW6(d*)^juaw*^. amm 

iE^(17.20)«t>W dSftA&5S(17.21), »affliitea8d**a^Wd/, 



(17. 22) 



***• S HUMP*&«, A 

*/(S,f)«tt;MbMr#(SDE). 


0**31 Util 

^fl;t&JSSI&l:PJ£-5£(17. 20)tfW Sfq^^;(i7.22)tw /(S.otMfcgl^RftMJS 

Ji*$£0*dz o 

Biffc, jtaMSMOtmftto, 
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,jf &Mxw — msm 

V <» 

m. ainfflPiff»^rfeft-xw«atxt#*»«isifr, iMiMantraamaT, 

&M: W+**IM 

w+bhum s, m s 2 , ««#&#»? ttia, 

: f£S»BmHJK*+<IM&«»WW-'N &£*S8HW'N[:**«*tt- > K *P* S, » S. 
*PKA#*#iie, w*. 


dS! =ai (Sj ,S 2 ,<)dz+6 2 (Si ,S 2 ,i)dz! (17. 23a) 

dS 2 = fl 2 (Si ,S 2 ,£)d/H - fe 2 (Si,S 2 ,/)ds: 2 (17. 23b) 

aw^»«lilg d Zi dt, 

y Nsw$:t. “jrjs” #*§i3nnua&iBfl!r£i&ffMfr /(s,, 

d/=ff*+(^dS,+^dS 2 )+|(^ |^+6i |^)d^^ 2 (^-)dr (17.24) 

£iLfc. “if” 69-~9iiii9iTm'M&Mll!tm2IBlM18£&. Ifcfate^WiELtiSf&jS + W dS, 

fn ds 2 #&}£, &#*fc#sj d/f^**|4fliig d*, fn d* 2 wigit. AT##® “fltBr sde 

4 , WW > M#4n.5f, IMnilfSteJflWWIiitoSf^afT delta Xfr)+ 0 T Ji IS fll # SI $ Jg & ft) PDE, nf 

iu nx ai mm & ft® ft mmm ataa m . 


AH dS/S m ln(S) 

a*, fiftdS/SKM.GBM, aff]ttW*g|a«#Hl/(S) = 

ln(S)ft||##lfT3r. &iItft||R#T, dln(S)^if dS/S, *£-;£( 17. 17), d ln(S)ft|*iaffi£ 

M, AdS/S 0 d ln(S)*i?|8m«4b a«*/2. 

-t» $fnME[d(ln S) = wfc], St i>=r<^/2. dS/S w GBM ffj^XtjlfcfiEU : 

dS= (//S)dz+ (tfSMz Q7_ 25) 

R#, a=ftS, b=os o 0# /(S) = ln(S), 

U= o ££=± 2!/=-± 

at ’ as s’ as 2 s 2 

A£*» SDE, sp^(17. 22) 4>: 


d ln(S) — ( ft —j^-ff 2 )dt-h<rdz=vdt-hadz 


(17. 26) 


w=A*-d/2)o*. &#, Mf^lS, affHfeadln(S)W»M^Ji^d/, M*(/t- 

<r 2 /2)df 0 Iffi, dS/S #J d(ln ^df. 03/ dz=e VdifflUA. JV(0,dD, 3P-&R-& 

^(17.26)nTl)l^S!j, gBtffi dt*I{0,T)±, d(ln S)ftr4M(i 


»rtfNsaj;a¥ 


d ln(S)— N[vdt,o z dt2 = N[(fx—o z /2)dt, <?&t] 
ln(S r )~N[ln(S 0 )+wT,£T 2 T] = N[ln(S„) + (y!/-cT 2 /2)T,^T] 


(17. 27a) 
(17. 27b) 


*17-1 jnmds/sju^ai^A^WGBM, wam 


* 17—1 


wm&wwmmsmi&ifmM pde 


GBM : dS=(^S)d<+(ffS)d Zo 

(5j*: mwdF/F&m}km&*%(‘-r, *w gbm„ 

V—ffC *\—C «KT-i) 


F=/(S,/) = Se 


= e 


KT-i) 


3!/ =0 ?/_ 


= — rSe r(T 


#&IE £+ (17.22): dF=[e KT -‘ ) (^S)-rSe KT -‘ ) ]d«+e KT -‘ , (<rS)d Z 

#& F= Se' <T ~” • dF==(/i-r)Fd«+<rFd Z 

Bjfc, dF/F#fc*a?&4S^/2-r, a ^ GBM 0 




S6&> aff]#Mail^(l7.27)4 1 ln(S T )W^fllSIS T SWI5IW 


co—lniu'l^NCvfO 2 ) 


(17. 28) 


itEtHHUatfe, fMtlRr&lfiSI 


Eu = e 


Hilt, ft# 


-<HV/2 


Var (m) =u 2 


(17. 29a) 


ln(w)~jV(t>,u 2 ) JP4, u~N[(w+<r 2 /2) X] 


(17. 29b) 


mm, n=FE( in(«)) = 

w=0 - 12 > ff=0 - 15, ap^ e* = e 0 ' 12 = 1 . 127 5, M e v+Jt/2 = e 0 ' 131 5 = 1 . 140 2 . Hjlt, i+ 2 £#PJ 

bkm^F- 12. 75%$^ i4.02%otfTHffiWttffi], £##M4'). 
dln(S). *^-^(17.27b)^fn#SJ 


E[ln(S r /S 0 )] = t,T 


(17. 30a) 
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Var[ln(S T /S„)]=ff 2 T 
v=[x-a/2W, Hifcttffl^(17.29b) 
E(Sr/S 0 ) = e ( ” + ° i/2)T = e^ r 


(17. 30b) 

(17. 31a) 


E(St) = S 0 ^ t 

Mtfci+Srfc, aOTW^ttiJR*ifr#S T Wj6rl|, 

Var(S T )=S?e 2 " r (e’ 2T -l) 

m&niimnT s T 17-2 

* 17—2 JW. d S/S ft GBM g| S Wtt® 

• MSds/SM^*^*^ MGBM: 

= j<dt+<rdz 

• i»pj ddn s>wBimiis ! 

d(ln S) = rxb-f erdz , v—p—o 1 /2 

H* d**N(0,l), Wa ln(S)M##*jE£mSft*fftIE:S) ! 
ln(Sr/S 0 ) — N(vT, <? T) 

• Sr M*3F*^rW¥^0[»36rl6*: 

ESt = So e" T 

Var(S r ) = SJe 2 " T (e’ ZT -l) 


(17. 31b) 


(17. 31c) 


17.2 Black-Scholesffi^^^a 

PDE. jiltS Black-Scholeslg$fc#;£r3§, 

SSc. 4—®m«T (in*£tta*JM8Jt5S#!$0, aijtii^PDE RTW»SlSl!ftffr#WSfi9i» (BP 

Black-Scholes&5$). «tf] 

minmm (RNvr w®** 
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nm 


w* S'** 


£* = 0 11*, *fHffl£WJ«*=(NS+B)|S5G 

b*> ISAM 


(17. 32) 


N= 


C u — c, 

s„—s. 


fn b= 


C u — (NS U ) 


(17. 33) 


(£* = OB*)#fcif*Mffi£Mj**ffiE. Bifc, ttJ8&5*(17. 32)5ft^ 

(17. 33): 


C=(NS+B) = -|[ 9 C u + (l- g )C d ] 


(17. 34) 


«=o?-D)/o;-D), K=(i+r)* 4 MR*fljfc*j*. 
r t , $ 4 , R = e r '*, &*», At=T/n, Hjfc 


e r < aT — D 
9 U—D 


(17. 35) 


B0PM&5$MftaT RNVSjfi. ill 

E* (S 1 )= g SE+(l- 9 )SD= 9 S(E-D) + SD (17. 36) 

fti&sS (17.35) *|$<zftA±;£, #£| 
E*(S:) = Se^ (17.37) 

Hllfc, it! g *M** 1*1 ± £*&«)**, V 

lft*##£am}gffr&5S (17.34) 4*. aMttJKRIII-ttWis^R^lft+ttWtft 

C, | c d ftUlifi (W*fl» 3 pJ 4 sJtt«). 

(="). &f*±, *, h *. 

BOPM£tf-$&0*, aUftj&lfiJifcs&W**, H&& rJ*fc. 0ilfc£ 

w^AKIft + ttUcaSr), S^-jfe14W^M#*Girsanov^a, M. 

OrfttO SOHIft+tt-tH:# (gftr) ttftftaiAg&. 

anffiMT^JBW BOPM, XS^rjM ft Rtf ft S= loo, K=100, r=0.05 (ft 
$>° ftRffrftWW^tBftftRS^llO, S d = 90, C u = 10, S d = 0„ J” 

*‘ft(BT#iSL^(8.6)fn^(8.11)), ftff]£a 9 =a?-D)/(t7-D)=0.75, C=7. 143. |8ft, 

$ClS$rieg$#3jMlt4 I 'ft*&^. $P|lgJl-XlE6«j« l |&4 , M¥> 


E* (S 1 ) = 110 9 +90(l-g) = 100(l. 05) 


(17. 38) 
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ft# &six@— 

«f •• . .. . X 

A^(17.38), «ff]tt#^tf}? = 0.75, 

am 3rft+, mmmu^ q = 

0. 75 MMmifrlMC^lO, 1-9=0. 25 M$ti|C d = 0„ Sift, 


E* (Ci) = 0. 75(10) +0. 25(0) =7. 5 

WSBSIJ /=o IKT, 

C=(1/J?)E(Ci) = (1. 05) _1 7. 5 = 7.143 


(17. 39) 


(17. 40) 


Bjtfc, ifTC, amfflH.lfc+tt-fcffrW “3c**T iAiilTIft^r 

Tiaie. V *6 -f &*##■* * 


C(T-1) = -^E*[C(D] 


(17.41) 


E-MTOtttft$9#uMni. (17.4D 

i#i£W. BjtfcM^ 0 tl 0 Wf 5 ]M 


C=^[gC u + (l- 9 )C d ] 


(17.42) 




C u — ^ [gC U u + (1 g)C ud ] Ca — [gC ud -)-(1 — q)Ca2 


i^ll: (-$*», *j--f 

BOPM^-^^fe g t-5 S -£4f- 

*). 

*M|3: #*|$f it *#$■#-„ 




V - . %in&M 2 gtpEgiM 


V=S—Ke 


-rT 


(17. 43) 


K ~ F ° (BP t=o RNV 
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mnm %|% 

0jtfc ’ S T = Se rt , Silt, &TM, iftifc* Se"-K 0 M 

V=e~"(S e" —K)=S—K e~” (17.44) 

“%mn” 

Black -Schoies fl|$|fc#^ifi 

(Wtt&M&iO mute®® Black-schoies 

®«sm^gbm : 

dS=(/*S)d«+(ffS)dz (17.45) 

dB=(rB)dt (17.46) 

fittfeW 1 ? swflf^ffi#wm-#s/(s,«). Matiifffi*, aur^s.^RiKdittaTs 

|f*giiMSfliii!i/(s.owt^i, d*uf«a«i^aje 

tto fd&5$(17.22), #&ma=(iSmb=oS, 

d/= [¥ + fs ( ^ S)+ l y (ffS)2 ] di+ fs (ffS)dz 07.47) 

mm, («-*«wra±), s 

fir£iiE#0N*«i8r* (JSL»ai7.2) 
(HMNBMLW), Black-Schoiesfl|fc&£a, 

tf + fs (r ' S)+ T f^-(ffS) 2 J = r/(S,«) (17.48a) 

^(17.48)^^(17.47)##ffijtt, SfMtWIlffift ft, Ag&55(17.48)+/«* 

#*/*»•. ^(17.48)W*l-^JR*W»aiftiS^^. *Jg, &5$(17.47) + 

* dzft*W*ft£tt*E&5$(17.48)*ttr/(S,0#ift#T. MU, fMf^EUBr/CS,!)*# 
¥. 0ilt'&WlKcMr/(S,O o 

Black-Scholes'«m^e-^^^(17.48)^irffi'(K, & 

+ M(r-*)a//as s 

lf + fs (r_d)S+ y fg2 <aS) 2 = r f(S,t) (17.48b) 

Black - Schoies —jtf S ^O0>fM 

* Wfir£iiE#. Hilfc'KSMTM#¥a«i0:^##»ltt»itKJ!8tt, 

mm. m# fmxmMmm, m'AWtkmmmvrtm&irtsm (jslta) 
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£Mx&—e^a^RUfiss 


(u.m <«> mum Black -schoies 

vt#. mim&m 19 (hirt#j*l wumott, 2000 . &m, 

m ( 17 . 48 ) msmmaiw&fto ma, n^Wi^mmmummwimu-. 


gfc: /(0,f) = 0 ft /(S,T) = max(0,S r -K) 
/(°°,£)=0 ft f(S, T) = max(0, K — S r ) 


(17. 49a) 
(17.49b) 


(17.48) «^ftIIt$ Black-Schoies ft 


*¥: 


C—SN(di) — K e-*N(d 2 ) 


(17. 50a) 


P=-K e-’ , N(-rf 2 )-SN(-c7 1 ) 


(17. 50b) 


+ afflflfffl Black-Schoies ^ 

ttJUtlPDE, BP^ (17.48), ffcfnt# 

8. Black-Schoies (BPS, 

k, r, r-t, o). mnmm^m^mm (m±^mx\)-. 


-r(T-f) 


/(S,0 = • - ^_ _ _ e 
<r-N/2ic(T-f)J® 


—[ln(S/S , )+(/—Cl/2)^)(T-/)] 2 (r-/> 


4fc£(S') 


dS 


(17.51) 


lUm&±£o tola, lfc&(S')=inax{S'-K,0} o 

Bfc7ft#R$j&M.Kp|°o s 


/(S,t) = 


-KT-t) 


<rv/2ir(T-f)’'* 


-[ J n(5/5 , )-h(^a/2)^)(T~/)] 2 /2tf 2 (T-#) / o' 


(S-K) 


dS' 


(17. 52) 


#j£#£8:lcPJ, &5$ (17.51) 


JR«#^jES, N(x) = -Lf e- //2 d>- 

■/2kJ 




(17.53) 


S^WXtftjElS^. ln(Sr)~Al[ln(S 0 ) + (/a—cr 2 /2)T,ff 2 T], &J*L|£ 

/*— r 0 ( 17 .sd 

NWi)ft N(d 2 ), mjtftmfftMtiLifttoMMSl Balck- Schoies 




C(S,t)=SN(d 1 )-K e _KT_ ‘ ) N(d 2 ) 


, _ln(S/K) + (r+«72)(T-*> T „ . 

“1 - >7= ' ~ ■ - ft d 2 =d 1 —o</(T—t) 

a-J(T-t) 


(17. 54) 


fllffiiiWIiiiJ Black-Schoies <g£|5*±, 

Black-Schoies ^Wa»#HTitiK, A# 17 .1 *XfHfc»*T7tt**!B. Black - Schoies & 
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5£JI—^^fBlack-Schol- 

esffiMftjrmMmmm&Mmvmsim' mi^vj.mm rnv 

feo T£?yiM&l!?;m3mtife (^Ml£4^;Si5AlgW B0PM) o 



ii$17.1 PDE? (Pretty Damn Easy?) 

1828 4, (Robert Brown) 

£4jfc*7-#*-f * + *#•*£ ft ft*. 

4A3fcS*j£, 4^*ft4#&*A#4£i;(#^ “*«r StSt. + 

i to 

#Wie# + , ftft I £&, 

^P) ###B-44ft3g;#o 0 Aftft^iE , T-^^; “$&” #^/hw 

ftl900 4£ft, *gft#**«&L4 (Poincare) ft# ± 4 & I M • £ *1 ft (Louis Bacheli- 

er) tf4$i£^#tt$fr7W£, ft t & ft it ^ tt#li±# -f)H#J8: *## ft H #Li£ # 0 4$ 

£ft “A” 431 (SPftAT^0) o $fc, IE# ft ft 

£*0#r:££ 1905 4***#47 AfU # t *P jtfc if ^ $c 4 R* 0 ' 

(gpj£jg#) 0 

@jfe> *6ft if & ^#4ft Jr N 4ft — %/s , 4 ® # 4 4 ij 5!|i|0f j?£ o 

19514, $*# (Kiyoshi Ito) fertile 4$4l£-#£^T4, ft?t±74@3it^4 “# 

^H?.fJ o ltl£#44;£ (Black) N #f#4#f (Scholes) 4KI<! (Merton) -f 20 )£ £ 70 4-ft 4 
$ #-4 ifa f7 ft & 4 SDE (#4$*-JtAftWft^), SDE 4 # 4 & 4 4 SDE 

&£&*, «J it * ft Jxl|£ 4 4 ft, AWftfJa£tttt»fctt#PDE 0 -H. PDE)t±^A, Ifcft 
^£^#ia4 + 4tft4 4#>£$& (&&Aa) *ft#$&##.4#c4fti£^ 0 

@ft, “&ft” #4 4fr„ 

344$4£gft$ft4f:$gfhhelftii!§ + 0 Mi®, *#J&4£#±, 

(Richard Feynman) f $ * 4 4 Feynman - Kac ft A « A ft 4 ft 4 Girsanov 43t«4ft#&»] 



Black-Scholes 

«W^W®f^SWft(6rfif^ffi#/(S,D|P^®S|jeBla C k-Scholes»^g(17 48) ) 

ma«*S»#»f»«*«**fEIHa-a. a«^SB»(lfi*®*PDE,8P»S<17.48) 

afle*»ii4ii*^»ss«H»*Ts»iii(a»2*, airf«M'v ,, **s). 


f=S—K e ~ r(T_ ' ) 


^4', Kft;3ef!Kfrf& (&*=OB*iffi38^ft:|g#{frft f o) , T-r*JIJ*a7f0] 


(17. 55) 
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fciaie—efita^wiess 

m nwn. ap^d7.55)ji5#js^ci7.48)? mn%: 

— rK e~ KT_<) (17.56a) 


u 

as 


(17. 56b) 


3 <jj = 0 (17.56c) 

ffl&5$(17.56)tf Black-Scholes (17. 48)&fr#l*, ttlfl&5$(17. 55), Black- 

Scholes 4»5i;{Hl LHS $JEft 

r[-Kr KM +S] = r/ (17.57) 

M Black -Scholes &5$(17. 48)^(r/), HjJfc, &£(17. 57)£{i} 
m& Black - Scholes ££, Xt Tfllft # (**f @ £ tfHt S = 1 ^TU) , 

=e- KT -' , ||7C'tfc?»^. Black - Scholes (J*fE#W#W#J9 Sfcft#.) 


i7.3 


«{n^rai/H>&^fft|ll5(j^iUiWJKM^WS^^ISc$4fcd(lnS) ]|gJ§|£M$fl;dS/ 

S3(6^w. ^#tu bopm, 

£—^£8*151 A* KM (Min Ai= 1/365 1/252), JK ^ # M #1 

mmw. 

M%.'fc& = Se r *‘ (17.58a) 

%£=S i e (M ‘ u (.e*‘*-l) (17.58b) 

o, &#]%£#£&#BOPM tpumD 

Mm (BjitMi &#&*[*% g), ^ a*— outiMnwjg 

fKMidffiHo Hzik, S£fn#S r ( = 1^0 At=T/n . #$f|BjAi±, ffcftifcBOPM ft 

-BfrW-BfHe^&sS (17.58) 4«f&ittftEfcl£SMt: 


E(S t ) =qSU-h(l — q)SD=Se rA ‘ 

Va r(S,)sE[S5]-[E(S,)] 2 

= 9 (SL0 2 + (l- 9 )(SD) 2 -S 2 [ 9 C/+(l-q)D] 2 = S 2 e <2r,4 '(e" 2 ‘ i '-l) 
®m v ^(17.59a), #«4fc&-5$(17.59b), 
gU* + (l- 9 )D*=e <2r+ ' ,> “ 


(17.59a) 

(17. 59b) 

(17. 60) 


q, U^D, R^TM^^Tg: -^-^(17. 59a)^'g-^;(17. 60). Bjtfc, SSff]® 
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D=l/U 
&& (17.59a) 



17 m mrvtmBbtim 



& 


(17.61) 


Q= U=% M*a = e'“ 

#&&j£(17. 62)«f>WD=l/l7, M#&^5$(17. 60), Mf# 


L/=-^-(e _ra ' + e <r+ “ 2)A ' 


*1 



)_r T / ''e 


— rhi ^^(r+ff 2 )^ ^2 _^ 


(17. 62) 


(17.63) 


JBfc&5$(17. 63)4>fcfc A* 

U=e"' s (17.64a) 

m 

D = e -' /s (17.64b) 

umD W&^a;fc^JRSIM£IScJt-|sc4Sw. Hitt. JK 

Wtt»!ffll|jCiSa[$(AwHr), 2oAt=ln(U/D) , &IEJS Girsanov jggift 

o 


JttKflMftftJtiU ftffiimftttftffi&KlBOPM 

r-d. Hiffc, (17.59a) + 

WSe'^ftSlJtSe''-^. ^3*5£U=e’^D = e~'^;F$, HMT?, #f]| a = Se ( '-*>“. 

5ttTS8®#3tSl. 

r. Hiit: 

<7 = e ! '' d_rf)A ', #65S=ff:$ 0 

a=l, ftftg MfiVtftF, 

Aa«0WU[lt?FM. faftriHt, *§ 

iy smw«M&. 

Iff?, ±BiW^nrfi6#^aiilW*¥. &MW:Sj£#!a jgJFS 

(BPte£fi*±#*iqjtfc), up*, 

a=\, t, 7pjffls,= 

^g-cr-.xT-,,^^^^ s (£+. g^^a^Jifsf^s^rpJHSWS^jpJ^). 

a m rt &ia m * m j»a it * it & $ m m m* 

mm “-*tg*ar, #mu=i/D (jacox#, 1979 ). 
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m 17 m sptfNsaia* i|l 

a*. “*fST IgMMIteil. im^«i&#W»«SffiRNV:frfej#*, ti-JWi 
muwvt®* 8) , ^fn^±ffi^+Wr#«(r - 9 ) 0 

17.4 

-it* ft, rnv (in Black- 

Scholes^) at, nnE&&Z7taftft& BOPM * “± 

&” ft “TIT A9#ft. £816*+, (^f#» 

tt). *Uf+, ( 1 ) ( 2 ) ffi 

^ji*Ri^fij^R=i+r, -**%, mam# 

Man.fsn^r 

C T -i=E*[R- 1 C t ]=R- , E*[C t ] (17.68) 

£+, + tt^JBWBOPM, 

C=i[ 9 C u + (l-q)C d ] (17.69) 

RNV ***5s»JR*tf-M**#** A* W GBM 

dS(?) =/uSdf+ffSdz (17.70) 

WildlMWlHI 

E[S(«)] = S„e^ (17.71) 

-^^(17. 68 )fflfH, « = 0 t + 

S 0 =e- n E' [SU)] (17.72) 

ME* [S(G] = S 0 e rt , ^(17. 72)$3l 0 H;fc4^(17. 71)jt^5£;(17. 70)Wff. J9FW E* [S 
(«)]=&*“ 

dS = rSdf+ffSdz* (17. 73 ) 

*4*. d z' e-%& dz -v at v* #^r. 

Black - Scholes (17.48) ■% p 3c£, fH 

Black-ScholesR«^g84, 

rnv^i, «c «*£*»£&mami. 

Mn, $fflRNV, 

(17. 74) 


C=e^' I E* [max(S T -K,0)] 
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. i ^gsie— vj^sB^mmes 

" ' i ' 

E* [ln(S t/S„)]={> (1/2Iff 2 }T (17. 75a) 

fa 

Var[ln S T /S 0 J=a 2 T (17.75b) 

^(17. 74)fq^(i7. 75)prwf0-®^^^, 

c M Black - Scholes 19 $lt^) o 


HttffiVl!&&„ MM, SIMM'S 


Mis fait 5!]$ 01^^^ (iffS6) tto ft&^Ml^li&T, 


dS 


— ^/dr+cre */dt 


d[ln(S)] = t;d£+<xe </dt 


(17. 76a) 


(17.76b) 


v=}i-c?l 2, i^M^^^ft^fi^B^lBjTWjift®^ 


S,= I+^A^+'^-'/a/ S,-] 

S, = S,_ 1 exp (/*—ff 2 /2)Af+ffe^^/y 


(17. 77a) 


(17. 77b) 


£5£a7.77a)^-^ME^^nm^, mm s mtmjE&ftifi, ^ a?— o st, ^ 

iSM$IE&* MM, ^(l7.77b)*fftKfftW A/MlHT-t#i«i«lS^S T , MM 

mm® 0 S T , ^£^(17. 77b)S t Ift®, 


S T = So exp (/u—a 2 /2)T+ae */T 


(17. 78) 


MM^-^(17. 77a)W^-^(17. 77b)ft70^^r^^, S T JWJ^^ 

Ai<0. 01) 0 ^TmMMM^ffl^(17.77a)^m«(*^e<10@, 17-2 ft fti+g , 

^4* ,« = 0. 15, ff=0. 20, Aif=0. 01, Silt 

S, = [1+0. 0015 + 0. 02e,]S,- 1 


y\. C 
^ »^o 


100, Me~N(0,l)gg|if^:d} £l , e 2 , •, #S|^#j S.-(£ = 1, 2, • •, 100)(ja 
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4 , 




*i7* arMSsoa* 


17—3). 

ft 17-3 

ft*: ¥#fi^/<=0. 15, <r—0. 20 „ 3T=lW, ft A* = 0. 01 “-/hgfftfBT, BlfcN=T/At=l 

100 'MBJPS (BHtA*=0. 01 #01^3.65^). 

NX: ®gs 0 =ioo, oMjammms) 9ibatmnmai»m&A. 

S, —[1+/*A£+<t 

fiAt= (0. 15) (0. 01) =0. 0015 

a y/At = 0. 20 */0. 01=0. 02 

Sift S, = [l+0. 00154-0. 02e t ]S,-i 
^ So = 100, 3P^N(0,l)#*|j + ttaj ^e 2) iittiH*: 

51 =[14-0. 0015 + 0. 02e! ]S 0 

5 2 =[1 + 0. 0015 + 0. 02e 2 ]Si 
]|[ Pj SlOO o 


(17. 77b), RNV m MCS 

ft+ttfi, (.MTXtt&mtoJBtm, inn or« je ^ $ 

r-i). Silt, fit 


s 


T 



iexp 




( r — a 2 /2 ) Af+£»£, \/A« 


(17. 79) 


w. mnwmst&fam-Ynft** (=i#), ap^jp 

3H5CI&& A* = 0.01 (*gf 3.5 50, n=T/At=100^JKMtt-|&W^o fitt& 


S 0 = 100, K=105, tr=20%(0. 02), r=0.05(5%), T= 1 ^ 

Sft-'M!*H?5 ! g|}SU&n=ioo, J>U,~]V(o,m#f!j ioo>M##i4t, itlflB*— 

{ft SlJU = S r ) „ 

ft# C (1) =max{0,SSJo —100} =25. 4 (17.80) 

?!]^3g 17—4 25.4, 10.9, 

17.0,-, 

{ft, 


C = e -0 O5"»^ ft# C ( 'Vm 

« = 1 


(17.81) 
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* $ime— 


* 17—4 

m m ® + w * « % * m m « w * * m #. & at 

toMMtffrfcs 

100 

IkfiVttoK 

105 

m* r 

0. 05 

mm attorn® m 

0.1 (tt: fi^flJttjK^iNI9. s = 

° 

0. 2 

mmxi® t 

1 

dt 

0. 01 


ttlB] 

*ftU 

mm 2 

8S&3 

mm A 

g&5 

*016 

mm 7 

mm 8 

mm 9 

mm 10 

0 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

0. 01 

102. 068 3 

98. 242 54 

98. 878 55 

101. 543 1 

103. 518 4 

95. 274 9 

100. 646 1 

99. 786 37 

99. 009 34 

100. 276 4 

0. 02 

101. 499 1 

98. 616 17 

97. 023 75 

101. 171 9 

102. 428 5 

94. 315 92 

104. 923 4 

97. 971 29 

97. 666 84 

100. 525 4 

0. 03 

103. 909 2 

95. 885 36 

98. 735 09 

101. 247 5 

100. 639 6 

95. 652 95 

105. 179 4 

96. 878 65 

100. 120 2 

102. 840 4 

0. 04 

105. 465 8 

96.493 18 

95. 995 75 

100. 864 7 

100. 062 9 

95. 616 03 

105. 185 7 

97. 006 46 

102. 742 2 

101. 591 6 

0. 05 

104. 044 1 

95. 423 83 

97. 119 91 

100. 239 6 

103. 819 9 

94.831 06 

106. 317 8 

94. 936 66 

101. 404 6 

101. 752 4 

0. 06 

102. 877 7 

94. 855 61 

94. 986 78 

99. 121 34 

103. 687 3 

95. 194 11 

108. 588 1 

96. 546 16 

104. 230 6 

102. 796 6 

0. 07 

104. 821 9 

96. 317 78 

97. 919 17 

103.742 6 

105. 391 7 

98. 656 04 

108. 589 8 

96. 931 9 

104. 855 1 

102. 811 

0. 08 

102. 247 8 

93. 707 15 

99. 150 29 

102. 524 

103. 695 3 

97. 757 14 

105. 687 4 

92. 553 81 

104. 286 9 

101. 702 

0. 09 

101. 022 6 

94. 902 27 

99. 094 91 

103. 700 4 

104. 561 3 

97. 881 88 

110. 055 7 

92. 732 99 

105. 529 1 

101.061 5 

0. 1 

102. 328 1 

94. 853 95 

99. 373 59 

109. 599 9 

101. 766 6 

98. 892 62 

106. 757 

92. 613 33 

103. 611 6 

101. 323 4 

0. 11 

101. 988 1 

93. 476 35 

101. 161 9 

106. 689 9 

98. 916 64 

98. 470 37 

103. 289 1 

91. 870 67 

105. 394 5 

105. 732 4 

0. 12 

104. 561 2 

92. 526 56 

99. 982 02 

102. 853 

100. 395 9 

98. 398 95 

100. 510 9 

87. 991 8 

103. 626 1 

101. 288 9 

0. 13 

106. 766 

91. 557 

99. 699 19 

103. 75 

100. 365 

100. 983 8 

101. 545 4 

89. 874 82 

102. 654 

102. 138 8 

0. 14 

106. 357 

92. 562 12 

99. 629 14 

101. 940 1 

100. 836 2 

97. 882 02 

103. 108 3 

90. 632 06 

99. 443 44 

100. 493 2 

0. 15 

109. 137 4 

90. 426 56 

98. 880 38 

99. 540 12 

101. 962 3 

96. 924 16 

103. 354 5 

90. 197 95 

98. 629 13 

100. 446 7 

• • • 

• • • 


• • • 

* » • 

• • • 

• « • 

• • » 

• • 4 

4*4 

4 4 4 

0. 95 

132. 726 

115. 302 

121. 9 

93. 210 48 

74. 426 75 

104. 838 2 

137. 051 1 

83. 495 3 

78. 388 09 

106. 550 5 

0. 96 

132. 000 4 

115. 353 4 

121. 933 

95. 048 15 

75. 911 56 

106. 485 2 

138. 320 2 

81. 601 78 

77. 161 47 

104. 565 4 

0. 97 

133. 230 9 

113. 445 2 

125. 142 1 

99. 454 39 

74. 883 03 

108. 097 6 

138. 653 1 

81. 650 1 

77. 806 83 

107. 273 7 

0. 98 

131.967 

110. 799 2 

122. 894 5 

98. 974 97 

74. 822 9 

106. 521 4 

135. 377 7 

84.093 24 

77. 139 06 

108. 860 8 

0. 99 

132. 025 9 

112. 850 1 

120. 084 9 

97. 578 11 

75. 523 92 

106. 763 6 

137. 235 8 

84. 234 62 

77. 618 26 

109. 955 

1 

130. 420 2 

: max[S(T) 

115. 925 9 

-K, 0] 

122. 066 2 

97. 483 44 

75. 877 43 

105. 244 3 

135. 098 6 

85. 728 14 

78. 285 76 

108. 391 5 

mmmm 

25. 420 17 

’ 10.925 86 17.066 18 

0 

0 

0. 244 29 

30. 098 59 

0 

0 

3. 391 519 


8.714 66 

8.289 641 MCSfilMttt. 

max[K — S( T) ,0] 

° 0 0 7.516 557 29.122 57 0 0 19. 271 86 26. 714 24 0 

8 . 262 523 

7.859 555 MCS #§£##o 
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* ExcellftHf, mi££mc=8.29, 1MM, B%$MnM&ffT 100 &£&, 

Black-Scholes^#PJ^JHE^^M So (£ Excel XffM f, Hefttilftffl MCS T 

m&m&tiHf r».) *Tfcc&i£->H&£Mft. Mcs;fr 8 ciii 3 ?&fT;*:*W««l. 4 ?&MCS;g| 

^^tb-^^fau5W^^c < ' , =e- 0 05<1) c (i) fnC < ’ > w#*^stci(c <!) ) o 
tf-ftfi Std(C (l) )/^, SB&ftteM 95%*fgEfH]Ji 


c 1. 96[Std(C <0 )] <c 1. 96[Std(C ( ' ) )] 


c^jEWSJftffrtt. Hitt, ftTHiH loftc «ftmftPmMiPPJ 

doom). Heftasi, xj-t m=ioooo, 

MCS{S^C=8. 10 , &ig Black-Scholes^#PJWft ^ = 8.02 ;fc#gi£o ftT&PJflf 

sw«s, “&J5” 

He ft HT HI ft ffl— 1® ft" H M f (variance reduction) $Jf MCS $JBf [hJ , tfc,#q|£ 
ft!j $ fS( ~)f ?£ fR Xt ft $ it ~}j $k o t£ Xif ft $ it (antithetic method) if* itlfcHeftHIPJ—f+ e ($ 

ft, liMMPJ-f-eMft, W#aUB*j*£J&Slffrteto*rft. Silt, Heft 

fft#iyW y N£iHftfrft*&o Sitt^^^ft, Heft 

ftffl+M#PJC ( '\ ftffl-e#PJC ( '\ MJsHeftMf *1 




(C+C < ‘ ) )/2. iftTOft, inMC™* Wtj?JtMStd(C< 0 * ), 

Std(C <l) * )/^ 0 Hefim m me” , C <0 )#PJWftifft^iiMttail 

2m f c (i, ^SIWftTf-ftH^«Mj|. SJiHft, £ffixt$i:ift1i;ftT, 

SPIX, —ffttgf+e, ft—'hftflf —e, Sftlift^^ftftft, IfW fX ft J& ift “ft” Ifi-nW 
^MfM'T^-SmftjfiS'kW^M. HeffmTffi-g Gauss HJflftfttmft, ft - IX # PJ ffi Jtf $ 
Sftftffi, Jtf HSftiIiittffiW*f»:iE&, HP&j£(l7. 77b), f j® S 0 


@ MONTE CARLO SIMULATION: CALL AND PUTS; RNV WITH ANTITHETICS @ 


nob 

= tau/dt (number of stock prices generated) 

runs 

= number of runs in the MCS 

tau 

= 0, 3 ; 

dt 

= 0. 01; 

r 

= 0. 05 

k 

= 105 

sigma 

= 0. 20; 

sl[l,l] 

= 100; @ current value for underlying @ 

s2[l,2] 

= 100; @ current value for underlying -antithetic @ 

nob 

= trunc(tau/dt) ; @ truncates to whole number @ 

runs = 10 000 ; 

i=l* 

@ count for MC runs @ 

m = 0; 

@ count for storing payoffs at maturity, T @ 
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@ = = = start of the “runs” loop in the MCS = = === ® 
do while < = runs; 

e = rndn (nob* 1); @ generate N (0*1) errors @ 

@ generate s using exact lognormal* RNV (r) and antithetics @ 

t= 1; 

do while t<nob; 
t= t + 1; 

sl[t, 1] — si[t— 1,1] * (exp( (r— sigma'2/2) * dt+ sigma" sqrt(dt) * e[t]>) ; 
s2[t,l] = s2[t—1,1]' (exp((r— sigma*2/2)' dt-f sigma* sqrt(dt)' — e[t])); 
endo; 

if sl[nob,l]>k; @ call and put payoffs at maturity @ 

callprofl = si [nob, 1] —k; 
putprofl = 0; 
else? 

callprofl = 0; 
putprofl — k— sl[nob, 1]; 
endif; 

if s2[nob,l]>k; 

callprof2 = s2[ nob, 1 ] — k; 
putprof2 = 0; 
else; 

callprof2 = 0; 
putprof2 = k—s2[nob, 1]; 
endif; 
m=m+l; 

@ store each of the values at maturity* T@ 

call_T[m,l] =0. 5" (caIlprofl + callprof2) ; @ average of payoffs at T @ 

put_T[m,l] =0.5' (putprofl + putprof2) ; 

stock_T[m,l] =0. 5" (sl[nob*l] + s2[nob, 1]); 

@ value of option for each run using antithetics @ 

cstar[m, 1] = exp( — r' tau) * call_T[m,l]; 
pstar[m, l] = exp( — r* tau)' put_T[m,l]; 
i — i”f~ 1; 

endo; @ = = = End of the “runs” loop in the MCS = = = == @ 

@ Final MCS values of call and put= 

present value of the mean of column entries of “caILT” @ 

calLpr =exp( —r* tau) * meanc(calLT) ; 

put_pr =exp( —r' tau) ' meanc(put_T) ; 

@ Calculating the standard error of MCS estimates @ 

sdcstar = stdc(cstar); 

sdpstar = stdc( pstar) ; 

se_call= sdcstar/sqrt(runs); 
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se_put= sdpstar/sqrt(runs) $ 


end 


fW “callprofl” n “callprof2” )§««£ T , Wfi? + e|J-E a 

WTOMfa!:call_T=0. 5* (callprofl + callprof2 ) „ M. MCS if# f±S W if * J8 ;R ffMt 

“call_ pr”*f&]#“call_ WtS«£ , «ff]# 

«&#MRw#iMjiiiifaMcstar= 
exp( —r* tau) * call_T £ ft , C (i) * . C n ' &j£g W it M SI jfct j£ 7 sctar |ft 

Gauss ldr4-“stdc”. Std(C <0 * )/S^,rtJ*L^n}¥*P lft“se_call = 

sdcstar/sqrt(runs)” 0 


Tffi, fgi&MMii MCS;imi+g-^*:£$R A 

/*“• an* Black-Scholes^, B g&it—'hflMMlR B Miftfc ff, HHt]& njlil j§& MCS 

WBfif) was. a^xtsiRAw “^iarwuf” fai+)i 


rMCS 
/ A o 


/X w ==/ M cs + ( /B S „ / MCS) 


MCS 


(17. 82) 


0MH» $$A;S “g&W” 

ffiM B Black - Scholes Will 

ft)o MCS “M’\ Hull (2000), Wilmott 

(2000) (Clewlow) -%Di#S3£^ (Strickland) (1998) 0 

;MJfftH*iiiXfJ«l»##. pm, delta{|, BUSrWfcJ&te s 0 * = S„+SS 0 MM 

5-ft^So W—-t-ffi/hWifin (#|£q s=o. ooi) 0 &&i?ffW3t'flfc0^7F$ (& 
igfttoMwmftfraL BtisjisiiwftsiMWMcswfliffijjc*), hkmmnmuift^M mc^i /*, 

MUM delta : 


_/ 


“ (ds„) (17.83) 

M A (J*LT*). 

f(S+8S)~ f(S-SS) 

2 (£S) 

M*P, / (S+*S) ^fflftlOff^ilHftS + dS^PJWIS^aWMCStt. «RW gamma W 

f(S+fiS)-2f+f(S-SS) 

ss 

{pm r, a, t), ^fnoJWgg±^aS, rho, 

vega #1 theta Wfi*ri+o 
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MCS: £7Cl8fim0fi 

®- > M8ttrtii@. mn, x3 a 1 w #3^63321;- a>, ^otwww^gbm s 

dS] = (r—d 1 )S] d£+<7] S] d zj 

dS 2 = (r— d 2 )S 2 dt J ra 2 S 2 dzi 

dz,=e, Vdt(.i=l,2), «fnnIWflJffl^^(17.77b)*^fCirt['0l^®^3iW^ SDE, |WJ 

n(o, i m 2 24 . 2 ). mmvtmm 

fXCcall ‘spread option') 033$Cinljl: max{Si T — S 2T — K,0}, f^fl'lifi£t MCS #5[|W3^flL S 1T fd S 2 t. 

mmm&Mut&i i m &£&+w^4fe&w¥#fiW3e{£. 

mm® 1 ?sMMumnfe®, s<n»s s «- 

^sDEfq^-^sw^wsDE, mnf%v%i$tK'£(=° 2 , aft'Ks^W). -'Nssj&mv 

W SDE Mft0!0M(S ft SDE : 


dS=(r-d)Sd; + S v / Vd* s 
dV=ft(V-V)df+(eV*)dz T 

mv, e, a, HMteit 

(gft»=l/2). ££jfcv*ns (£#03$) 

/t» “tt@r g ft £j (B|J dz,.dz B = P dt, 

24. 2 ) o «i, s w-g, (RZiffB), mis%& 

St (*#g«±Wfi«). X3^f5&MCS, IIMS9 max{S r -K,0}|ftMM#S!mj3, » 

anrnfenrwffi^ garch^u 

fciHIIStflUfts&ii®. 

Black- Scholes Hj W (^JEflSW) 

Mtmfammnt, x+Tsimrii/hT i ¥Mf*« 

9 MS X3 81 # & fr Xt 

03, 

|gf#PJ V 63331^^1? (ja Hull ft White, 1987) 0 33T « = 0. 5 63‘|f )ft , Heston (1973) 

^tarmuMp H cbp 

Ph —f[(S,K,r,8,T—t) •• (.V,S,p,a,b)2 

“Black - Scholes” M, g TfiltfmWM. 'Effl^fSP 

fittiiiUM, £ “St Hr 3l£0MtigMS+*o X37PJ$03fb3/jN7 l ¥«Mlt$33b ffitfl&sfr* 
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-ami14MM±&Ji'iffl&5t;M’ delta -ft Ah , AM 

# Mn delta *rMMin&ii 9 #xt 

Black-ScholesW delta ttABsJ^fittW-#. *7MJitfc 0 W, 

JK3IM£K? 3 l £ *&J8fc W&#)» M Heston Ah iS^f delta X*M 

“^ie«i w w ABs^fjwMJcttt). m&m&, itmitm$mm Mcsmfffcttmm, 

MCS: 

if h, mzmum 5WJ. mk&n^ims 

M-^aif. At = l/252 *g$S ftljGBM. &$-£, 

ses mm, mwgj&nm, g^nmr, m 

$MiifcftJi#«Mmax{s T -K,o}. ® HcdomMiE 

u mm, iiwtftiiDi. 

(*KJi'£&t=oBttt0Ht), &#«#!*!& 

m. McsmasM- u w&mmr ^s*s#*-^jititim)aw*-«^is(gpA 

So ig&m Sr), JET*), 

WPRH^* 

±MW MCS#f££#m«jfT, BilfcMRM$B;t$e#Mo 

Mcs?msfc5fct&** 

#MDmiiM3r&f?aio mm, f cs, *>. Bi ac k- 

Scholes 

|£+KS,t)|£+«(S,t)§^-c(S,f)=0 (17.84) 

at as as 

£4*. a(S,*) = (<rS)72, 6(S,f) = rS, c(S,0 = r/ 0 PDE Mififct, 

(S, t) 0 M##®17-1, 

MfSlffiJi At, AS (&MSMM Wilmott, 2000 „ 

(S, t) =/f, #*, iKM 

(JE®i7-2)„ Bitt 

fi = /[i( AS), T—£At] (17.85) 

S = t(AS), t=T-*(At), 0<^<K max , 0<i<L, fif&£, ft)S=OSf, t=T(BPf!j$ 

0), M§*iijtaHt, ^^MfBjt^To At=T/K„„, B«3E&(t=o)fqiiJ$R(t=r);t|0] 

M(K max + l)TMM: 0 , At, 2At, 3At, -, To Black - Scholes <|«^gS5{t0<S<oo^j||, B 
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fcj£sa%ixiiffi 



S =4(A5) 

Bjfc P t WflMtftftJJBftflt-teWfc 



0 1 2 3 4 5 6 

Ac 


71 & ft E£ A, 

B,C WitStSo 


&t(aj c 

(Umt=T- *Ac) 


■ 17—l WPSH##i£ 


M sMft 

i) 


‘f’JfcJS# 




WlXttOHi f(s, t ) 
(c 4) 



•/?-. 


*W0iIg# (&;t, 4S6 c*/!?BDitiD) 
/?* l *«-»-• 



8 17-2 


Kfc. S max = J max AS g&f#*-#((£&, AS=S nax // max , 

+ 0, AS, 2AS, S maxo 

m , ( 17 . 84 ) f/ds^n 

(J&ffl 17—2 mm 17—3): 



8 17—3 *fa//3SifiM 


3f_ f k i ^~f1 

as as 




(17. 86a) 
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I? m 


a/ /?-/?-. 

as as 



a_f = fU 1 -fU ***. 

as 2 AS rKZETT 


(17. 86b) 

(17. 86c) 


3 8 /_r /f+i-/f /?-/?-. 1 /? + i-2/?+/ti 

as 2 L AS AS J/“ (AS) 2 

a / /f-/? +1 
as At 


(17. 86d) 

(17. 86e) 


#& Black-ScholesPDE, JtL&jS (17.84), k , ftfflftSIM## 


/?+ 1 = A*/*_, + (1 + B*) /* + Cf/tf, 

St,Af = wia? + (l/2)t*# Bj = -2v,af + (At)cJ Cf=w,af-(l/2)t*6f 

^i=Ai/(AS) 2 v 2 =At/AS 


(17. 87) 


Wa//as, ftfn&fflTfMflnftfllftOtitiM#, &it, R^^tfcaZ/at * + i % 

£.JB.&5$(17.86e)ftffl 17—1. ftcglTSftt M{a,&,c}M£tfcS, = KAS)ft t=T-JKArtft£,JE 

&5fc(17. 84). 


A^d7.87)oi^, /fczfiu, *-i, i+i smsttirf- 

*aj /? +1 w{kj*l@b i7—i) 0 Biifc, sfcRrutaaiiJtw^rfe^/ij /? +i w 

fiCiPR BOPM —#). &gfc)i*ff-^3t#^rfeMI4c^M^WIlRII^^*(explicit finite difference 
method). ^Tg( 17 . 87 ) Wfl|RrKJM.fti&#(t=T, * = 0 )&Jtftfl. St, ft f H & it 0 f ^ ft S!j $ U 

/SWftft/?. mjamn fo&mn&zi, ftM£-fta7.87)Tt-#iB/‘, z?. 

& 5 $( 17 . 87 )Rfl|ft 5 !|ftJE. l<t</ mM -l /? ft, H*ftff]*fclitft i -1 ft u + l ±W#§ 

ffmfUM^w^ft i=o«t=i M wai^ft 0 Tffiftfn?ijUi7nrf6e<jai#^#o 

fti=T^f(ggrai&6<i^=o^), mtkmu&iiftm: 


A.x =max t K-S r>0] = max[K-J m8X AS,0] ( 17 . 88a) 

£s=oi*t(BP /=Ke- Kr -‘>), mmmuwvtiM.: 

f 0 =Ke -"*> * = 0,1,-,K.„ (17.88b) 

St, K = ^651*MK mi ). 

ms s-ooBt(gp s=s m ), mmmfiiMttM 

A,„ =0 * = 0,l,2, — ,K m « (17.88c) 

^(17.88a)HJ^(17.88c)^lJ^{fiT#Mftft*ia^(r=T), T^^(S = 0)ft±^^ 

(s=s BH[ )wifrfi. aat «=Tajtw^, M#:frg(i7.87)nmfflifc:£ifcftrat&£&#±jsifft 
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(17. 89) 


-£aXS3%Rl(© 


/to ^SldCtiin^SlifrifrXttiZW t>*M /? MIMIMRM, 

xi-T&Jl^ft s =0 ffl s=J_AS, 

XtMW<fe fi=0,fi A S-Ke~ M 

max 

KJ^^T^o S*^S™0 t, S-Ke^ !> , 

#&#. ^ S^hT±3a^W, /ilMiMt 

Wo WA, gamma 


111 . 

dS 2 


0, S-+oo g^BJ /} =2/? -/} 

*’' max ^ max-1 ^ max— 


(17. 90a) 


&s=Qnt, ajtrmmtammmm^^, mix 


3/(0,r) 


r/(0,O=0 &||BJ /t = (l-rAO/r‘ 


(17. 90b) 


M5£im^#MW±i?rsii&§, MUJtJiiiRiifc, 

^PfM- MiaMaM&'T'M. m*% rnta. Btt 

Crank - Nicholson, Hopscotch^) nflt JnLilitt'lt]® (JE Wilmott, 2000) o 

nmirmmmu, 

(17.87) it M£7&f#f! +1 W»j 6{to T-i^, HMrjhmffii*®/*+' if j§ Htf JMt W ft & K- 

s=x-iAS M'ttrMmk&o AT-iiiji, in# /t +I <K-s, ip^SHnM'htc&W 

r imk-s. r-2, t- 3 ^nmnnkum, ms«, 

(17.87) * Mum* mm mu, jh^p^^—^ 

o 

&0t, H3/£—(fcMP^W^SWMiD, iyTO#a^fg "Miffgt 

it” wfsiMo /*,, t£*t, jjitth 

j£Mmtnxtm$MeggsAi%M3mm$' jes^m, Arnettr-s^ti-n 

5£$$l$#rj£fKW3r?£ (JE Barone-Adesi |P Whaley, 1987) 0 


i7.5 uwTT-w&m M ew" sztiiim 


t:#w : t-'t-^hT3caw “$®” 0 m$p. ^fn^riujE— 

(bp ’eM&KWBmiM.y Mmmm$i, tknift^Tm*m*Mm 
®0H®. &mw “ttw” '£^*ni$^w£f£ 

* mitt, %tm~^ihwm— t- “#l 
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t 


ib 17 m arwcajags 

mm, “KM” 

%Tmm=F ®&?r*#*&w##r (wntut 

mmi)» ^MBOPMM^Btiai# 

Ms^ra^ia^f/K ttna&mw^vtfo, sffr#i*i&*ijs#iM 

at, ittmm#*mm07mMM#tisiMMm£BtfflMtii%{ftM, nnmxtfiw&Mm# mm 

ffiM 17. 3). 

JRl» W if? ig ffrtt 


mm^-3'^me attnKM, astmift#), emr 


de 

e 


= mdt-\- s&z 


(17.91) 


0*J *!$.%% f 1 (in®®), t&nrm®*nr2!® jfj* (iwKMi. t!a%d**s$.%, t:® 

(state variable) . ifc 9 ft t + 



pdt+adz 


(17. 92) 


®iit, (#-) ***£&*« a*. njmvEw, inMm*ffi§i§hW]iS)is.mf 

mm&nmoi a=i, 2 ), 0 , wa 


Pi — r ^ fr—r 
a \ a 2 


(17. 93) 


£5fftt& (market price of risk) o 3iJI±ffi £ft£-5£, 

H~r=Xa (17.94) 

Hiit, xmi / ^Rite w^/mbp*). in®#® 

—disinvestment asset, IfiW&dd; 3 * W S 3 /TSd > *ttX g &, $|#B 

sstm), sp^^(i7.93)mnrmM^5^# : 


m — r . 

”7“ =A (17.95) 

f§®, in® ^iSffl^MiiKiPttW). iP^^(i7.95)xtfi|it^jas:T.ffl^(i7.93)(i5^ 

M 6Z±.^]tn^.S} f M. ft^,£jxH&4 , ‘l4tttl‘i ! -M, H = r, |g|g^S:(17. 95), Jxll^WTt^'ffrtS 
®A = 0 o 
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sum— 


JSII* + “Sr®*” 

m&, u mm*”, -zftftm rut#tii#WT**r£5M0;2:± 

««£*&» pde. a^PDEflrwffl#ft^rfeii{ii, *jj8#**9Ijs(#j0. 

|Sft^ 17.3)nrwffi0j, M«JRA^0liS5ft.iP^(17.91), fiS,t)M^ 

ff+*”- l * ) §£+T <rf). g_ r/ <17. 96) 

&5$(i7.96)^fKT^:#a:^jJSMWWtX: 

|^4-S(r-5)||+y(<TS) 2 |^=r/ (17.48a) 

m&, 4- 

(r—5) = m — As 

3* 

<?=r-(m-As) (17.97) 

(17. 48a) : 

• ifcSAMHScsMmr-*), 

Hitfc, H»^re(17. 96)W2ffeJI: 

• $j«(r-*) = 0»-A s ), $Jfl. 

±ffiw^w»tijT^wT^nr3!^ (^r^M) (»*$&). 

%7mwuA±.M fia«=s, ssjKuwffr#. n 

ffUEjn^jfim-Aj, fas* S Jior^aw. (17.95) M, Ifctf]# m-As = r 0 Hjifc, 

ftmi9#t. ScdMffl “»<#$«” xr§:«w&^i£0h 
*«T£SW$*. BP^Wm+^5pJ#l. 

HJtfc. ^T*iS««=o^t (ittl^^KItfiJ^T), ScfHW 

fo=e- rT E(f T ) (17.98) 

«#&*m-As 0 $n 

e-miW'g, i^irttMmi-A^ a*^ r 

igjnw, MllfflgM^I&^TPI), 

/ 0 =£[V' T /r] (17.99) 

£*. (0, T) ±WjpJ^^. 
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17# igrMfl-e3):£)9* 



•Ns- 

V-SS- 

icN 

■* 




M— 't&MOMWi, SP4,xt'&5tc3(£<i[W*#Haj 

ji'ewaitf.s 


E(d T )=do 


(17. 100) 


win, ^mzMmvixtn 

dd=adz (17.101) 

tftimirmmw# (sptf4 n ° n ) ttxmmkit, 

#»«) . 

gfft. IWI&&*//*£;*&*: 

^ = //g (17.102) 


^ §HI jK (equivalent martingale measure, EMM) 

• t — -t ##]&###, SpA=ff g , 4_g 

&} /$. jl „ 

• Sit—§-#j&J-Bt, 4Mn*t-f — 

S to 


0^:1—'Hfc, fcfnolliltjffl h=E (0 T ) * = o #j “iftfa” (TffiWit^ffliftHiDo 

(^^ffeffi#) #J fft)tf. 0Jlfc, —iSW EMM, f^fnsfcww 

MmTMvEftffcVt: 



(17. 103) 


Mltttt-#), (17.103) it W M&&ft •{/(•& (#5!| 

l«£^«n n n ). Mtfftffil 

#MEMMMi£«rgo emm«jw^&*® 
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stums 


fej^sa^ixiPfiz 



EMM 

go ” 1 : 

dg = rgdt 3|$ft gT = ef°" 1 ' = e rT (17. 104) 

M.o g = 0, jjpj A g =0„ 

(17.103): 

fo=goE g (^)=E g le- n f T '] (17.105) 

\gT 1 

Sitk* EMM W—& (BPfiJBKfefftt^). 

EMM JfjgJIlittfe 

w / Ag=pu,T), mac 

gr = P(T,T) = IHtC g„=P(0,T)=e“ rt 
&j£( 17. 103)^-tB 

fo=goE g (—) = P(0,T)E g (f T ) (17.106) 

\gT / 

mac, mnnJMp(t,T){f%-^ EMM;£i+jf$sgi&^, jaiwis^ mis 

% T F J i 

F=/„/P(0,T) (17.107) 

/o=#W^) 5fc WSP^frt-|&o tfc|fc&5C(17. 106)jfH&j$(17. 107): 


F=F*(/r) (17.108) 

Hitfc, ft EMM £ftT, 

(ft®, ftilJxlfe'Ptt^t^T, 

(17.104) 

17.3 +XtjlfcttTJSf5itt93. 

17.6 2fclp:}$ii! 
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ggifeinTs 


• jk siw *tiifia ffl^ je»^ w®mas js^. ft%s a mm ms sb 


(GBM), 

• jKS»it5iW'iJc^nrw*^wiRSiin±«# (bp^bmmt*) a«i. sifc, amwfM&iB- 


• (bpbopm) mm, “^a ” w 
“ m%” a+n 0M&Mfttw94t. urn. v 

&«#*«»* it (rnvj. 

• RNvtuaisaftjsgiwiHi'ifaT, s*amwiE#wift*sfii«#ft{ii8i#ii»*ae^ 

«)Wi«mae+#i^wi8i#i9i dzsiffinsm. » a - *e w pde , Black- 

Scholes PDE„ PDE $cj£&TAHI&W r. V i^c. 

• D>f Black-Scholes PDE M it» » AH C . ft 

m^mmmm, ^tt^tiBiack-schoiesPDEii'toiwMiiicfi^siiaio 
gj^BOPMM mtoummx, a* pde* ft u ®m”, istM® 


pde„ 

• jkh0h& “±& w a “t®” 

lnS f M#H&g), MtffiMBOPMAMCS^ffrftftRt, ffctf] 

❖JRiiffrfcMHfcMTSKi&f'J* cbpA<= r ) 0 ajiJ 8 i»'t»ttffiffrMaw®ffl. 

• -mmWt, Black - Scholes PDE WISfSHiSM , sp® 

“mm” otft, ttraftw^wpimMs,, s 2 > vuimu 


itfco Mcs£MW#M;*r8 ?. 

• mmMTT'WZMM mm) mm m^u, mn 

“UMIT M3r&, PDE “m” “m-Xs”, 

^^ajsm^wt mvtto, s ^PDEniDtjiaB^w^rM^o 

• hihriii* (emm) mmftfttkmM&ffi'&mmuMVtfa, f 0 =goE g (f T / gT ), g 

M u mmW’ (M&/Wflj« 0 Hfctti£* 3 t T*,>. emm (t&»* 

SJHRIft + ttEffr) 



1. mmxtnMmwmmtt'A? 

2 . AffABOPM “WSA&”) tfc Black-Scholes 
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3 . 

4 . a-^&mum^imsDE'! 

5 . ff-zMMftjrm pde? jam-' w. sDE^PDE^M^aKMff-^? 

6. BOPM *, s VI 

%wknnm&-&. 

7 . (mcs> 

mm i7.i im^m 


&iE$:'pmiRmm~m®mM ds/s dan s> 

Wit d(in S)##ff*W—Mf$fn£T:fc4 ) ^MgJ«3|5#, 

ta$* dar^dS)^#*^, Sjtfcx ft ¥ -r 2 )W^|S[SICJi dt, #JL£J8T}|###^I 

aw$wifcS3FS+*IB»fc*. PMUM 

3?(&M At—0) 


/\x = a(x,t) &t+b(xjt) Az 


mmvEwmmtTiiftmgi. At —o 




2 

2 


21/ 

ar 2 ' 




(A17. 1) 


(A17. 2) 


#&5£(A17. D^.dx'Ktg? 1 dz = £ -fdt, 0fliUdx) 2 #JBfttfc]*/ dt, dt Ho 


MnTDmg] A/(jc,t)W#«lSHfcJIlJF5S 

A/ =§f A ‘ + ff a -+T 0< A *> ! 

*Jffi&5$(A17. l)fc#jfe Ax flKAx) 2 , in oj 1^^f#glj 
A/=-^jAt+^£(aAt) + (ftAz) +y |^j[aAt+ftAz] z 


(A17. 3) 


(A17. 4) 


[a At+ft Az] 2 = a 2 (At) 2 + 2aft At Az+ft 2 (Az) 2 = O, ( At 2 ) + O, ( A f 3/2 ) + ft 2 £ 2 At ( A17. 5) 

O p (. O p (At) #J £ g/M'j!, MSM-iM 

7> (Az) = ft 2 £ 2 At At, „ e A)(0, 1) f$ — ' / hfi|#l'|ji, 

mX Var(e)=E(e 2 ) — (Ee) 2 = 1 „ flji^ E(e)=0 Bjf, E(e 2 ) = l, e 2 At At. j£tim 

ffiBJJ Var(e 2 At)W^^* At 2 , ffilX“e 2 At”«MTM«#, BP Af.i* 

#— 3 *E: 
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b 2 (Az) 2 = ft 2 £ 2 At —ft 2 At ( At —0) 


(A17. 6) 





Black-ScholesflUR^ig, 

(BOPM) «|}|#. + * 

«a : mmmm^mm [■&wt&itm&mr c ) **-*«?£«# (««Mn«±) 

dS= (^S)di+ (ffS)dz (A17. 9) 

dB = rBd* (A17. 10) 

d/=[|f+|| ( ^ S) +Y 0 (ffS)2 ] di +M (<TS)dz (A17. 11} 

nn&% N.msstmmN„&&&&%. £ 8 * 110 *, 

V, = N s S, + N B B t = f(S,t) (A17. 12) 

mx, mnm^ixnthw^^m^mm^ 

Nb = ^C/(S,*)-N s S] (A17.13) 

dV=N s dS+N B dB (A17.14) 

&&&(A17. 9)fO(A17. 10)#A&j£(A17. 14) s 

dV=NS(/u s dt+aSdz) + N B (rB)dt (A17.15) 
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dV=d / 


(A17. 16) 


&&5£(A17.15)*, d*W*»^N s (ffS), (A17. 11) +JiO//3S) (*S), 

flW^^(A17. 16)*!*# 


N s = ||=A(S,«) 


(A17. 17) 


delta, a =a//as, Msfn? 

*£-it(Al7. 13)fn£-j£(A17. 17)^fnorW#iti 


N b = -^[/(S,0-||s' 


(A!7. 18) 


WTdtW**. f JV B f (A17.15) *, #Mffl /V s = a f/d s, 

(Ai7.ii) td 




(A17. 19) 


Biack-schoi es itii# 


|f+f|rS + | ^(aS) s =rf(S,t) 


2 as 2 


(A17. 20) 


Black - Scholes-fi^^^© „ 


^|JB: ■em-'h 1V S = a //a S JK1$ H ft £ *JL *n -'j'fjj £ iE # 

(N^-Dwestaj#,, 

fc;fe-+MSrffi#ftiiEW, Bpa//asc83>Kft delta) 0 


v =-- f+ (i) s 


(A17. 21) 


d V=- d r+(||)dS 


(A17. 22) 


$imGBM^m(A17.9)m^m^mA17. H), «ff]Xt:fr:g(A17. 22)4>ft dS,d/atf#^ 

&m, itm dz&m#&mT, zanfUMT 


dV 


af l a 2 / 

3z 2 3S 2 


-v ^k(°sy it 




(A17. 23) 




dV = Vrdi 


(A17. 24) 
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mnm 

23)ffj£j£ (A17. 21)Xt^(A17. 24)i2?7#&, «C|nm#S!J 
>lf-T ^C«S) ! ]<K-[-/+|^s]>-d< CA17.25) 

&5£(A17. 25)£—T-^^-^(A17. 20)$ffrM Black - Scholes 4|fK 

SftJKAtoJRlI 

n s = 3 f/3 s mmm, ajKuwjRj&i#^*^ dtm, 

SK#S7;£ttJKjg.JR*M Black - Scholes 

ff + fs (r_5)S+ y f^(aS) 2 =r/(S,i) (A17. 26) 

WtftlfMKRifrtt T (r-d). 


Pfif^l 7.3 


0 W #i $lfc # H 


a ins 






Mn°/ (.6, 0 fPM|f|#7F3t^JxU&}!| dz ^ / (0, «) 


=md; + 5d2: 


(A17. 27) 


d/ 


= /id* + <xd* 


( A17. 28) 


d f = [ mff dff+af + } (se) ’ U] dt+ % sd 

Xttfc&5$(A17. 28)ffi^S:(A17. 29), iSfH : 

V f=md % + M + h s9)2 JP 
af= sd % 

&&55(A17. 30a) 4*ftej fjiffto it A 


(A17. 29) 


(A17. 30a) 


(A17. 30b) 
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(A17. 31) 


Sitlg-g3ES6^JXll©gJl 


fj — r—Xa 

d -£+O d - |(m-As)+y(s0) 2 |^=r/ (A17.32) 

mm#im (#j*L27t U7.48a)) * 

|^+s||(r-d)+y(<7S) 2 §£ = rf (A17.33) 

ftff]Brw^a««^e(Ai7.32)3w^rg(Ai7.33)ji^W: 

s=r— (m— AS) (A17. 34) 

*73fc$f;frg(A17.33), ffctlffl S#,^n®tnrWfflm-AS^ 

ft#«. WfFtU7oIXB$*:W ; fff^ I aW^g(A17.32) 0 

r-d=m-As (A17.35) 

a#-*, araasi7-»;frft***? (Rrieji^RrxswfeWR^W) 

fjffl 

/o —^[e~ rT / t] (A17. 36) 

MEilif, #MS*j*0HIW&6ii*fc4S ( = m) |fcm-Asft# (SrJii = 0fq<=T 

W70^fg]W7^fJ¥)o 

mvrmm 


*=f/g 

ji-'NK. /mg d Z: 

df= (.p f f)dt+0/fdz 
dg=(f* g g)dt+o g gdz 

H f = r J rX i a f = r+o e <Jf 

Bj it 

f t K = r+X g a g =-r+a !i g 
1&t*f ftf* K (A17. 38): 

d f=(r+<JfO K ) f&t-\-o f fdz 


(A17. 37) 

( A17. 38) 


(A17. 39) 


(A17. 40) 
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*i m 

dg — ( r+<? g ) gdt + a K g d z 

mm&msm, wwsde : 

d(ln /) = (r+a/T #r —£7^/2)dr+<7/dz (A17. 41) 

d(ln g) = {r-\-cf g /2)At-\-a g dz 

Hilt 

/ \ 2 

d[ln (//g)] =- g/ g ° g —dt+(ff/ — <J (f )dz (A17. 42) 

d(//g) = (ff/ — a g ')(.f/g')dz (A17. 43) 

&& CA17.43) (//*) Ji-^«»WI8l#iag, 

fo=goE^f T /g T '> (A17.44) 



45^0, 

dd, 

j-^rriiAt + Sidz, (A17. 45) 

^7K : 


df 

f 


n 

n&t + 2 ff - dz > 

= 1 


(A17. 46) 


Mi«S^T3//a/, af/ad t , a f/a d, a e n m, m *, M-'hftj&gft, ffi <t, 
3f/ae,ns iQ &#, 

Riw^r 


A'~ r = X A . CT . (A17.47) 

i=l 

MM, &M fc^M-ASHb. fif4SWBf#3je« 

(expected excess return) W j£jy& 

<*,„ A,. nTUJ^lE, 4fcnT«*$i 0 nTfg#M, &j$(A17. 47)i5 Ross 

mfeiftMi&Mai i= l »f^&gBtraj|*£T«&f : gffr«g(CAPM)®ffi$ 0 ()IIA, igd 

fcb'fS’D, #JaL Cuthbertson ffl Nitzsche,2001) „ 

}E^(A17.47)tW/iftA^(A17.46)tt>, g] W £§£-*3 Xt / WHi##@(A17. 45) 
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(A17. 48) 


sum 







if 

3t 


n 

4- ~ 4 s .) 

j=i 


3£ 

36, 


+ l/2^>^pijSiS j0flj 

V 


3\f 

36,30 t 



&mp«M0i me, mm&M, Mftimmvsvx caam 

w^rfe) **t. Siiw.*fft##wfcb, ®o omasa, ^nnji 

m,■ griUmi-As,), s, ftTgiHZ 

iO tf a^rS^0t$(Cox^,1989) o 


/o—-E[e ,r /r] 

*=//*■&£— mm, mmiwMMx£®%:%mffi£n a a £ 

1ft, BP^jS (A17. 44): 

fa —gaEg (fr/gr ) 
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• -jp ft Black ^M (Black’s model) -£M S #$$ ti. - -£ 

• iNg BOPM £ afr *] * i flL, fl^TFIU 

(interest rate lat¬ 
tice), it**]**## I* T#* U&XMm&totf) Jt#Lf££ 
^'J o ffl (no arbitrage approach) 

*«*.*)!. 

• 8$BtM#1 ^'] 1*1 i~3 Hr $J H? £5 #j M (equilibrium term 

structure model) , -ft tb & ft Jlfl RL^f #]^ „ $..& 

*Ml*J t #"H- #-it, T $ i£& Bt 1*1 it #*t#ij 
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SSEffi^JxtPS 


b&o wfk, fij¥xm> 2titKffiWfi«iE#jffiij$t 

& 0 ASM. GBM„ 0jft njlit M & Black mm 

nm, <.m 

^wse^wffr#) M&mMi%wtMmviximKi&' mu, 

». minmtH u %^m n ®s*;flj*w»jirW&# 

WM: (7iw)®«) &*nrtB$E#*fl,ift*iiiia«i. 

|gH#;2f2£j§:i4|&rl|fc3Sl$ ft (equilibrium yield curve approach) „ t:K<t 7 % 7"J=g@3 

i&m #J4MS£7-^£&Bt|liII8t#lilg. 

116-^ftM Black -Scholes^4*Wfi«:^-a. 

(1) <.ma, mtt 

7M gbm> „ 

(2) %TMmmm f kvE%%.vr, 

(3) mw$u4iwm.fe, #M77^®sij$b, 

18.1 Black 


Black M (1976) , XtEg®® £ W$&, «m 

V T &TBt2 dJ&£, MittMMSJ T* (M 18—1). & tf] * 18 T ffi W —® 

Vr^&Tmm#) u ^r n Mm&vtM (M) 

f„ t 

t =MW£.mMKM&m 

r =*j§m##m*!I¥ mmsim) 

K = Wi7®& 
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Jfi/Ut&H £tf 

I | | 

0 T 7 1 * 


r 

«-» 


a 18-1 s#aaiKawwn 

Blackin(v r )&2j$Bj§ 

t 

mmm&efr, mms.&v T ^R^&mift^Fo. iq3uti3&£S!i$B 

M max{0, V t -K} , #_&3,±# SUCff, SP£ Black M (flf F„ E(V T ))£ft 7#*SR|3f |fc 

JKfcWfMfr: 

C=e _rT [F 0 N((ii )-KN(ifi)] (18.1a) 

ft 

P = e-' T [KN(-^)-F 0 N(-^)] (18.1b) 

, ln(Fo/JO+o*(T/2) 

<1 '“- - 

d 2 =di—o </T 

t* ap4±®f£^ <*, m 

d 2 M&jSifcfclfcfc (BP m T), fllfflBfPjlle-' 1 , M^e- r ' T ' (JUS 18-D. 
&:S*!l4s*£l8i#LW, 8P4 EVr WKHft, 

(18.1) ^WF„)SZffi^#) 0 W4>EV T m^TM'%iftfa, BjfcfiAiJ&#R 

s —&& Blackrt&Kk 

M^iHKSWo M, nTKiiiEWXt^flf^WgltSSBtt, 5RJ4s±PR % 5RI4STPR> SRI 4s 5R PRIMS Sift 




Black k 

a'NE&M u b ” a#, aj Black& 

i$i 

<r=Std[lnB r ]/VT (18.2) 

Std [.] ££88ftWSISBB ln(B r )W“ft#i», MIS® 

#*F.=[B 0 -pv(c)]e-^di, %*pv(c)&&t=omt=Tmmm 3cttM&MmiB.. b 0 m% 

fnft^ds. f 0 ammi. 
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-«j£SSi§IXll@@S 


ftntilBIt, QH7CWflJ$±Pg Wift&Jfc&T LI¬ 
BOR m*R t ftm*K (%> zmmmM. u, -, *„, ( , +1 = t, 

(m k Q)max{0 ,R k —K) (18.3) 

M<£, m k %MM, SP*g0$;t|B]lW|B]|B]|SR 

£*+l tk (MU m„ = 90/360), R k %}&t k B^^lJ 

W^SfLIBOR^iJ^scUSBA OT*)„ i|fc&J§£ t k fiJi M 51--#§^^ i#, BP£ 

'*+,(* = 1* 2 ’ -» MlnCRJ^Jt^^VJrWXtftlEsS^, 

V(±.$LMW = (m k Q)e- r ' u ^ ) lf k N(d 1 )-KN(d 2 )l (18.4) 

di= — , d 2 =di — a k V^T, f k t = 0 Bti+lfftfj t k M t k+l ^,|0] ($;izsj$flj 

°k \ tk 

4s. r- 

r* MM, K mfk (4— ft) T 

V(TPSfflUO = (m i Q)e“^ ( '* +1 )[KN(-^ 2 )-/ i N(-^ I )] (18. 5) 


®#o Hltfc, (payer swaption) (BP3^#@^—ifeSJ#^) 

Qo *B&, (re¬ 
ceiver swaption) (BPi|fcS|H£—£ff#9fr) W^iiffiSTH^jpJ^ft^WJSSIESlUSl, # 

(JEffl 18—2), T$tM#lK%k 

M&Mtt&JE&W ■. 

K =#&'Ks:i&im+0£WlsltfT (J,»MW#tt) m%- (^¥) (*jfi|) 

T =2&$$iftf!j$0 (BPSttJFJ&WBtra) 

N =s.&M^$t. (bkrm ijjfM) 

m =£2&*«¥2#sm£S( 

CpT =42^ffiaSJS!0 ($4f) (#flj) 

ztttt&m&rtkT-j&mttm&m-. 

®max{0,cpr-K} (18.6) 
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&mm 0 = cp r 


(T+2/m) ( T+4/ m) 


(T+l/m) ( T+3/m) 


T + n 




m = 4)o 

Sn*fti!l»3B cp,> K rn- 

( Q/m) (cp, - A3, &'H*&W£i£S! r + a Brt„ 

mis-2 

&JiJAgli1lJ£&, Mh, h, •••, (S+«^T+ (i/m)), #JE|5 18—2 0 £ 

«=ost, (4«, ^!l#SIJ) WffhflliP^Biack^^tHs 


V(t$.-m±m = -e~ r ’ , <lcp f N(d 1 )-KN(d 2 )^ 

Tn 


(18. 7) 


di = - ' ( £ . ^ > // K) + g2(T / 2) ,^ =c /, - g /f, c p f = ft * = 0 Iff #J iffi $ S Ifc *lj ^ (§*£) 

CT y1 

(^j>. r,.= i&mnn) ftsuwa u 

ft t=o (ftr 

mw. mn%% 15 if^nstT agisms. 

(< = 0 ) 

mn ^ 

T /l£ I'MP -Z^Z / . /\ \ ^ ^ — r.t' I / \ T . i r/ i \ .nl , _ ^ 


vil 


* ^ /i 

7C(i = 0) = 2 e ' Vi [(^)C^f^Wi)-^N(c7 2 )]" 


(18. 8) 


(«Jl|feS!IHJg-itf#3&), »*i|fe&«ftg(Q/m)niax{0,K- 
cpr) * K ft^OffflfttfHUi 

TOt ^ 

Via. = 2 e-' 1 ' (^)c^(-^)-c/>,JV(-«/,)]] (18.9) 

&*& > h#*n{sUafflPJ e-v.-«, M]« ft ^ m HO IK *,- £#« l (jpjffi 

airw. a^^^mftBOPM^Hise, 


Black g£! ft J5PR1± 


Black«Kft£»+#SITrgW!£M. fcSHSflMIjSf, 

M2& (SPS&JKfZ) M, Black 

w^ifewrt, MBiack«si^ifi«'endi^$w. ma, ft&i£®#wi!j$ 

BBi, ffiMmmnbmmi&TW., mm, 

M'k, asftssi Black 

« TM&Ism, XfT It “MiJBfrllW” IftMffl. 
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$ HI Iff- 

JjTti (equilibrium yield curve method), iZMlr H $0 fU $ IS ® 

(sril2o%)„ 

{no arbitrage model)o mgitiWM 

f^nM-MT^us w bopm 

18. 2 BOPM 

l*L t3fe, &M*-^^#JI8W»ifd4U*^WWtt (JB,ffli8—3), 

aut*®ic#, &£j^is#w->N*^#»w»jpj*Ht, 

HI (££) -+««#. MM, - 

18 . 1 ). 



BB l«—3 *S9S?iJ$ra#} 

ft a 18-3 

4*. 9=1/2. M-^TW/l/l&Jffl—&« (l) 

BmFJf&M&J l 2 (2) X*f^a®i¥D3, 2 ip$^#jgp$fij 

4sWS8®£S8iift?frttWg3Mfrit. anTKJl-^ftJKaiSatilW BOPM M 4 1 Xt t/*n D WiHULft^ 

tto M, x^XWfcm, fHnWBtM&'h 

mnv m (jaffl is—3) 4Nia^ft&>M*j6±ffi£SE#w 

t®. ftw^ is.i tain^aft^—^ u U ^#wi?rj^±, ft«=2Bt, 
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v; 

;«$ >$* 
«s 


mmr uu (2, 3), &*PiI8#tt£R3itt. tyr m (2, 4).r uu (2, 5)#, 18~3 

ftj 1*3 *&*£#&<> 


mm cjsl® is—3> pmmgMmMfcgmwiMBt® * M&gfp® 

±iu&ftT£%(i ( )%g' mn^vxmmn^ n, gtiftmiu, *=u, d, uu , dd, ud# 0 « 

fli~flO> n u =r U ffl ^dd — ^O! ^ 2 ud =r 21 » r 2 uu = f 22 

«tt*Tffrft|ia±$lfcW»i (#|*nuu = 2, ud=l, dd=0), 

A;iM±ifc#, (i*L® 18— 

lb*q£& > Mirj6£MWW#8(f, *) = (2, l), 

r n (2, 4). (&M 18-4 KJiS 18-3 r(0, 1) Ati^fW$ftf#Ji!l$f o) 


#*, » 


4,4 



0,0 1,0 2,0 3,0 4,0 


B4IBJ, t 




jM-a. 

MW « * rateft » mffiw Rtttt 


sj ( = *), ( = 0. 

(«. O At, SJi + l (MS 18—4). g'fig 

i=osit*fts«. «®5fw-^»4mn«wa^M»33pj^w«fiJi: “±?t” cm “*¥” $) 

H#afl££#WtSL®fT£ffh Bjttmi'$l'm&£M-^P<Ll!&‘Pi$Mlttft, #R 
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'A 



®iig— 


mmt&zi 1/2. 

(WP-+3^$imtlI#), ££4>£Atto-'M!rj6 (t, 1 ) ±£ 
Jl V 4 , fiJMJxllt+ttM, <&ffll8—4), Bjtfc 



1 

(1+r.-) 



+}v„, 



(18. 10) 


U, 0 (WjtPfiJJ&Wi#). &tt(5URJfc ; f t n i (BP7M1& 


&+Wtt^£«:f**!llfL£ni? #ltSE&£t+15f 

& <*. *•> w. 



1 r v, + 1 „+y , +1 ,t-H ~| 

2 L (1 + r,.,-) . 


(18.11) 


v,„< 0 ^y I+1 „> 0 , v, +Ui+1 ^o, * 

+is^+^vw*»as*iE, Biitaji+nitgWo ww, *iiawiBirtwitaff*5Pj, #r 

miumm&M&MBifB]%i(t, t+2), u, *+3)^±, 




Mi£+ “MSB” *5MMf-£BIB? #jfc£ l ^ 

+w&+ra*& (jaai8-3) 0 t5fe, £*= 10 + r d fpr u ^wffrM«*^M5»#(S!i«,ii*i 

M§iU = 0B*je, 4=1 iy i = 2 

n~, (i ¥M> t=o atm 

m®M2¥m. 3#mmm]*mm%H Tm&irw%-T&M£4 

^SBWo Black-Derman-Toy ^JlBDT^laJ (1990)„ (It Misfit 

ft® Ho-iee mmmmmjo* sb&, ly^iisMBPM^ (@ 

1 m%, g+ Po.,=iHTc/d+r,-)'. f=i, 2, vvxRMnmMmisw.^' 

a^l¥ffi^#W^I&Po 1 =0.952 4 {X* 1 ¥SBWBP»^J^r=5%^ 0 &ff]W Bft&jgLfc 

it®, r d mr u (jaais— 3 , 

T“d, 2)”tfjftM), &DBTM*, Hilt 

ln (S) =2<Tl2%/ ^ (18.12) 

g + , ffi2=20%*Ma*g|M«=li(t = 2^(BIWfi#!jpJ^W«9tl45. SSAt=l^„ Hifct, 
iHjnain^fSi^w. ff»ife£7r d *or u -MSds^rr d , *4 r u 

(BPiiJI) Sfc^r d , $54,, r d |0 r u M-^^rJBSji!)#; 2 ^ 1$ Bp $ #lj $ 
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18 




H#«Po 2 =0.890 0 j§-$cWo m&mnttMmfe® r d = 5.64%, Wa 
r u = e 2<0 ' 20>a) (5. 64) = 1. 49(5. 64) =8. 41% 

BHtr u = 1.49 r d , # J.&W^hflJ^I’0] *» = 2O%0rtfej£W. «IB r d 

(IS. 10) (£*ftD M = o) if-gifj 

IMI: 


V u = I ^[y (1 M7C ) +y (1 ^7£ ) ] = () . 922 4 

Vd== lW4 [y (1 ^^ ) + y (1 H7n)] = 0. 946 6 
V 0 (T=2)=—y(0. 924 4)+y(0. 946 6)1 = 0. 89 


(18. 13a) 


(18. 13b) 


(18. 13c) 


2 (T=2) =0.89, Po (T=2) = 0. 89. B 

Jit, IMlMtiM r d = 5. 64 <gffl 18-3 W 2 in£«ff]£ 

SEV 0 (T=2)yf(^TP„(T=2), r d «<TUB#W 

4^gW&5S(18.12)g&^(18.13c)W&W4^fc*<rd fPr u ), Rf 

(tt$Pm Newton-Raphson^-^)ff{iJ^(^ailiP Excel * “solver”!? J£1#SJ) . 1#@J r d ft r u £ 


ja, 


tif&T, Hitt 


r ud = r dd e 2< ^ S* 


(18. 14a) 


Silt 


y —- ^ A^*23 ^^ 

^uu — ^ud € " 


r uu =r dd e 4, ’«'^ (18.14c) 

r dd , 8P^^fnMoTl)ma«^^(18. 14a)fq^^(18. 14b)^^<t 23 =19%* 

&£rudftr uuo &J§, |fcfa|»*i£#-^r dd W*4t, t = 2 JF&WM& 

5$. i+£Hi 3 » w Ji.« # w 0Ht V 0 (T=3)(£ + r d ft r u lE^fi). r dd , MM 

V 0 (T=3)#7 3 fct$P$Ji P„(T=3)=0. 816 3. SP£$ff]W(■ $ 93)ft 

*HftSt^l8—1 *W:tfcjWft3Ui)3ll*§ftK5%, 6%, 7%)ft®8§aSft4S(20%,19%)*-& 

w» m 18-3 “%m r 4 ^$, 

i= 3 £So ±®, wti¥», 2 
m, fiJSiBiBuWiiii, fun^&ix. “£&” «»-&. Awttji^£w##3w»ft4st&£i«rt6 

Wo (#J*L Clewlow ft Strickland, 1998, % 5 W WS§) . 


(18. 14b) 




* 18—1 





BP^flJ^ (r.) 


1 ft 
2¥ 

3 ^ 

4 ^ 
5¥ 



(P,) 


0 . 952 4 
0 . 890 0 
0 . 816 3 
0 . 735 0 
0 . 649 9 



20 % 

19 % 

18 % 

17 % 
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&«mi- 


18.3 MAflH£ 


is —2 &**» io^jjmsj 

mm* 100 a 

* 18—2 JBJHttVMtt 








4 





25. 15 

3 




18. 40 

17. 90 

2 

l 


12. 84 

12. 84 

12. 74 

1 ! 


8. 41 

8. 78 

8. 96 

9.07 

0 

5.00 

5. 64 

6. 01 

6. 25 

6. 46 

B4fal 

0 

1 

2 

3 

4 


^cfn^Ui. ft T=5 10 ^7ciP±^:^ 100 Htu, ft T=5 

(ja^is- 3) 0 mnm&ffi&mm 

iiWtt&JItH*. flinftlTj&Cf, i) = (4, 4)±ffi#A<if(MfrJi 


v .- (1/2)110 + d/2)llo tx; 

4 ' 4 (1+0.2515) 


= 97. 90( 




mvtmmte&mm, M&&si&^5 4FMittMflt&BfflMimPoo=io5.43 (§ 100 ^ 

JJCHtg) o 

ft rut*j, mm^m 

ft5!)$l 0 T==2 0f, V' i = max{2 i — K, 0}(z = uu, ud, dd)„ > Z, = ft$@ 

mms 'mmu&3mR amw#iii±jflj 


*18—3 *f-+ io%MMMmms s 100 m7tttim%mvt 
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k=iioMtu, &t= 4^MSMI3. ^ 18—3 ^tBT t = 4 

M»#£IH"1!rj6±W'R&£ 


*»#lfctt'lfcifc(*=4)=max(0,P?-110) 

i**«i££ 18—4 + T= 4 BfWief:{0, 0, 0, 0.85, 3.33}*&ft 0 M 

in (3, 0) atm is—2> 

Mia-. 


v d/2) 0-85+ (1/2) 3.33 , Q „ 7 

,30 /-t 1 rt i-\ 1* 057 (wTIi) 


(1+0. 062 5) 


* 18—4 


*+ 5 








4 

i 





0 

3 




0 ' 

0 

2 



0 

i 

0 

0 

1 


J 0.083 

0. 179 

0. 390 

0. 85 

0 

0. 330 4 

0. 611 

1. Ill 

1. 967 

3.33 

B+fBj 

i 

0 

1 

2 

3 

! 4 


u^m. ^M*i(=iioi7c6fi 

gb£*-M& (#W+5^$«) lfttfMt)iV„„= 0.3304 (® 100 HtcW^«^)„ 

7V,=max(0, P?-K)fn£±®|ftMtt£-5£^ftV,„-. I^WtlSiifSI 

#w&«hhi. v I . i nmfflp?-K*ft#. mn, ( 3 , 0 ) 

±. v 3Q = 1.957 cmis - s ), pi - k = 115.5- 

110 = 5. 5„ (3, 0) ±, 5.5 1-967, 18—5 + 


*18-5 *+5#«mAtt#Mjl5S#i*#HR 


K= 110 Htc, T=4, § 100||7C«JJC^^S<)#)*|8S^fe 




i 




4 




0 

0 

3 




0 

0 

2 


i 

1 o 

1 

! 0 

0 
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& fill IS-S£6B^lXll®@Il 


K = 110 Htc, T= 4, nioo^KZX 








1 


0. 082 

0.178 8 

0. 389 7 

0. 85 



[0. 0] 

[0. 0] 

[2. 30] 


0 

3. 039 

3. 136 

j 2. 771 6 

1. 967 

3. 33 


[0. 0] 

[6. 34] 

[6.47] 

[5. 50] 


ltf|B] 

i 0 

1 

2 

i 

3 

1 4 


ft: (1) ft T= 4 Wifeilft max (0, P?-K), axtTSCjSJBtStifPWo 


( 2 ) fty-iiStMi;, fS<nnrwtm:ma*Wffr{lv,-=[a/2)v u + a/2)v < i3/a+r i ). rtSflHi iv<=max(p?~ k, 
o)„ ip# iVi>Vi, w^sfnsfcwwftrate+fflv, (®«isfnaft« 

@v,), M^afnBiiyit#*ftT- 2 Btwv,, aifti=3it, m-^v,-twa^wsp—^^ftT=2w^^±s 
* /v,>v, was. 


(3, 1) ±, rt«ffrfcPf-K = 2.3®tt&J|*|ttiW##JH#Mffr4|0.389 7*, g 

(2, o) ±, mmm&Mtft && 

Vzo=2. 77 = [(l/2)5. 5 + (l/2)2. 3] (JE^ 18—5)„ (2, 0) ±, 

P 2 B „-K = 116. 5-110 = 6. 5 (6. 47 giira#SA), 02. 77 0 ©jtfc, 

T-M£;£bu, Sfcnrw-H-J|C£inaE«^Mir^±jiir^fTW*4s. 

Voo=3. 039 (JEH 18-5) o. 330 4 A (JE^ 18—4) 0 

lomu## 

3PAg^#«fcmS!l 

mmm-. 


£- + * H ^ fr. frit = TJft ® J- # 4t 


^{SfcbM#pj»wM/ffi^M (ip±fffpjBitwmt3fijm> a. Hilt: 


vf(i$L#)>M+c, m+c j|tA# vf 

(at#). 


fMn?&iFra#Hl*tif-J|:, ffliiltS, 
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mism 

sfn* t=4 T=4&m&aivjLm®MMi5-¥(&& is—3> 0 

£M(4, 0)*P(4, im, ffi#ffr»JiV?(Mft) = 113.3» 110.8, 110*, 

t>£±, 0Jtfc£S 18—6 *1^(4, 0)fn(4, DWie^HSJi 110. £S 18—3 + 

WtTjfe(4, 2),(4, 3)»(4, 4)±, V?GlflXllO, Sltfc&S 18-6 * ,5ttTnTf||H]^#$ClM 
SUfcJBi&Sjfttt. &S 18—6 +W15rj^(3,0), V?„(:&J|) = [(1/2)110+(1/2)110]/1.0625 + 

10 = 113 . 5 ,^** 110 , no. &si8-2^i$t¥ 

mtt, sis—6 bjh;»&i? 

^d, o), ( 2 , o), o, o>, (4, o>m 4 , d±w®, no. 

^4>WM15-^±, iB«v?(jant). f=o Bt yf(RTM®) = 

102. 4„ AS 18—3 ^,Sfn#5!j V?C#a> = 105. 4, |Wlftff${|'mS 18—5 cf^#gj“3f gfci8&(^i*;) 
W = 3.0 o Sjifc: 


105. 4+( —3. 0) = 102. 4 


M * a ff] %fti± W n ft 4* W 0r ^Uf M , ± ffi to ££ to. 

«!8-6 





J$±Ri/2#, ^ if] M 9n 1?±PS$3-RISfr ^1 H 7G £ * to #■ $J 

(T=i) ±m%tK' f!l$±Rto«Bcil£ *=i {M*& f = 2 Bitfc, in 

M±K$&to&fir'fft'l&Ji K=5% (JEffl 18—3), *=1 B^pg^fetofftfiJI 

17 _max{0,r u (l ,2) —K} _ 8. 41 —5. 0 „ , 
u [l + r u (l,2)] 1.084 ~ 3 ’ 145 7 (18.15a) 

VAR 

V _max<0,r d (l,2)-K} 5.64-5.0 __ 

Vd " [l + r d (l,2>] = 1.056 4 =°' 605 8 (18.15b) 

HjtttfJffi BOPM 
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—e+5a%JxiPS@ii 


qV u + a — qWi (1/2)3. 145 7+(l/2)0. 605 8 
[l + r(0,l)] [1+0.05] 


(18.15c) 


q ( = 1/2) + BOPMft/ft»WjSE 

!6ttW1!r^±r (1, 2) (£f=l&f), (0, 1). 

mmumvtfam.on ss 

Q=100 oooUtc, l 788 Mjt, 

-trass t* t=3 Rtaff) -itins] 

iST v uu% v ud *pv dd , mWM&TMjrmgiiil: 

Tr max{0,r,(2,3)—K} 

V ' = — [r+ _ r,(2, 3) ] (18 - 16) 

tt?t = 2 i = uuj£udi£dd (jaai8—3). £i = 2 

K = 5%^H^3t#» A max(0,r j (2,3)-K) = (7. 78,3. 78,1.01)^m, 3£4»#3'JW V, = (6.95, 

3.48, o. 95 ) 0 mjsmn&mmmm-. 


(18. 16) 


v u = 


_ .[gVuu + (l-g)Vud] (1/2)6. 95 + (l/2)3. 48 


[l + r„(l,2)] 


1. 084 1 


0. 048 099 


(18. 17a) 


V,= 


[gV ud + (l- (? )V dd ] _ (1/2)3. 48+(l/2)0.95 


[l + r d (l,2)] 


1. 056 4 


0. 020 956 


(18. 17b) 


3P4±RJ!l!ftM0M& 


1/ _[9K + (l-9)V d ] (1/2)0. 048 099+(l/2)0. 020 956 

[1+KO.D] 1.05 


0. 032 88 


(18. 18) 


SlS, 0M& V 0 {Xfr 

®&+&l>S||& + — 45J T=2 (miHfiS 9=1/2). Hcfn#SJj£$±K$MM 

MtmMUMift&ftm&o. on 88m 032 88, t=i m +=2 s^sj^w±pg^fe 

('Efnwai^5;#^5ijsa «=2 fq z= 3 ) (^ 1 n 7 cw£ jsc^ ft) 

0.050 76(=0. 017 88 + 0. 032 88), ttSCTHUHtt®ft-Wiig 

RlftS+f max(0,K-r,)/(l+ r,)„ 

-aur ^«v..=[(i/ 2 )v, + 1 . i+ 1 +(i/ 2 )v l+ 1 . 1 .]/(i+r,. i ), « 

&£^+1?S±£l<JF t 35]llffr{& /V,„ = (r,„-K)/(l + r < „) 0 —+ 15r,^± iv,„@jd;7 V,„, 

v,„ 0 Mvsmirt 

+ ? = 2®g±ffl^a@, *ji+N^a)t]-+f=lfPf = oa[Elit» (B^^flBMttfc&BPtMr 

W). ft'=oit, Hiifc BOPM nnJUBTtf-Jfgftttl* 


*t FRA 


FRA W$fe<i^^/ = 0Bif^WFRAjpJ4S r KRA 3fc 
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* 18 * 

as, tar ft, airnsft fra 

(r,-r FRA ) 0 ««FRAftT=2^g|», FRA 

^fg^iiEFRAiBc^WWffi^ft^^W r FRA ^{i, i££;iU=o&ir*5£M. 

fi«? 

k&ifrm 6]±$4fc^«o ttft, f&f^gUDKlMg'd-?) 1 , BlW&S!)1?^UD 

w»ew^#^waii-9iic^w*»Q^ai. bmt«=2 , amwasiuDw^rg;# 

(^)=2# 0 (BPAUiljD^DljU) 0 sjtfc, 

^-&&&&&&, 9?=(”)g*(l-9)'-*, * = uu, ud, dd, A = 2, 1, .0*051*$. 

Win. Wg=0.5, ^SIJU^UDWW (BPftf&2^;£jg, * = itfctt»|6l±W$?b> SftJirfd 
= 0.5[=(2! /1\ 1!)(0. 5)(0. 5)] 0 Mim, ?L = 0.25, 9 I d = 0.25 o FRA #)« 

T=2Blf) (jAlffl 18—3 18—2) sfc^TffiW^Jflo 


fiSW&Sl: 1X2 FRA 

9uu(^*uu ^*FRA 1 ~f~ <?ud ( ^*ud f* FRA ) ~i“ <7dd ( f"dd ^" FRA ) 0 (18. 19) 

0. 25(12. 84-r FRA )+0. 5(8. 78-r FRA )+0. 25(6. 01-r FRA )=0 

tf£-**PiftifcJir FRA , ifMllfligi (ftjftfrftM«4s;t*Uii). 

^fr A = I>, = 9. 104 4 ^4* n — 2, ; = uu, ud, dd (18. 20) 


sjtfc&^M fra fijMft fra 0*qjn fra 
fra), m^mmm 


qlu (r uu —r FRA )(H-r uu ) 1 +?"d (r ud — r FRA ) (l + r ud ) ' +q n M ( r M — r FRA ) (1 + r dd ) 1 =0 
ftjffl&ffl 18—3 «f» t=2 rvRAW^f#: 


2<7? r ./(l + n) 

rSJ* w = - = 0.090 5(9.05%) 

2^/d+r,) 


(18.21) 


^4* n = 2, i = uu, ud, dd 

33#. FRAWffrttJiftFRAWSISlJH^WtttJ^WfiSljpJ^ficMMjDiRW^tt. *8 

$fi, ^fnWW##W^ilM$±ffi#Jiig# , 'JIPJftFRA 


S»«m»£ffr 


t= 2, ucwsur &jk&, Km® 

(ft T=2 Utft&i+g). j&ja-'hi ft #:£&»#. 
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v ai , v dd } 0 

$PT (JSL® 18—3) 0 


t=2tt, ftH-MD6D=uu, ud, (# 

c/>j(T=2) = [l —1/ {l + r,(2,4)} z ]AN 2 -4 


AN 2 ^ 4 = 

I=uu, 


L[l + r,(2,3)] + [l + r,(2,4)] 2 _ 
ud ft dd„ AN jiftft&WftlftlPP f = 3 ft ; = 4 1 



7GM¥&W0MI. 


aft, £t=2b*, a^m»s:ifeftMHW^i6Wffrfis c p uu , ^ ud , c /> ddo 


*=.& 

ft T=2 0^, 2 max{0,c/>, — K} „ 

Sitfc 

V, = max {0,(7/), — K) AN 2 - 4 

T=2 BPSJffl0 0ft, V ud , V ddo ftiiV, ttttm&T 

r,(2, 3) ft r, (2 , 4 )(^j£ftK), BP«ftJA r= 2 5!]$ft |$5!)$ 0 * = 4 £|b] ft ft . 

i&'hMW, B^ft^-^MD^ i±, SOTW>W k W»tW^»5PJ^aSI^WjpJ459iR^1*l 

18. 1) 0 


m=£ 

TSilfcMgffla-jftW BOPM * x* s: ifc #3 # & ?t £ ft-. o = u U , ud, 

dd), &fniSii#&M&-5S (18.13) &tf#v u , v it ft Poo 2&$*2 Vo H 

ftl$0, M Vo=0.014 0 (SPft&ft£^;££|ft 1.4%), $C*±& 

1 000 TjUtU, SPft'ffrl&sftllHO OOOUtUo 

Wft^o SfniB5^liIft# > My^±«frWf!l45#!IR^rW (HP it 

®ssftjt5:jfew£#3wa£«t. 

3tt frn W^J$±PKfnf'J$TPSiatf^tD- 

^®wft TBt^jsy^WFRNft^-^asBffi (Sfn<sajiftwift^w4i->Myjs±) #p 

S0J0ffif6 ( = 100) „ SUS^jft T 0ftFRN Q= loo Htu in±#gjp<)ft l, 

(100r,H^) o ft^fapj T—1 |8B^^(100 + 100r,)/(H-r,.)= IOOUtCo FRN 4> njf| 

18-2 WWte4 , M*fll&##!ft*, MB^fttlft'MMItft^M^Wfim 
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ji25>hai^w*a. mm, #Rmmmmmnm®®mmm% 

ra»*xm# W»-aJ§#M frn afrJStt. 

MScfn#m-^5^^FRN, K ap =n%mm\^±m» Mmmmm±nm 

X c<p ±±, 3P4***039 (BP1?^±) ^ y h^*FRN^g^#M^fg^5!jK cap = 16%, 

MSSMr|r$&W. Silt, FRNWM«fc^/h**Wffi{Sioo||7n (*&'H l r£±)o *W 

±Pg#J FRN frn . MB3/^ W±*SIJ& 

^J4s±R±±WHif«. frn«j^*#^* 7®* “»” Mflf«WW4fc&, 

7 LIBOR WW±IBW2&. id^WStt x cap = 16%fft, SP^WWiPIlW^flitSli 
fllW, ap^FRN WJ^W#lfc*lfeSJ7^frW (fa) W» *SJS9H (T=5), FRN*3fr*W1? 

j^±Wffriii5ji ioon^ 0 se*#js^=4Ht*fij$±piwFRNrai&4 i w$ y M?^o rtmw$ij& 
±kwfrn, mn%3\: 


$0 S r, >K c .r ,: 


f#f!L©.M = 100 (X cap ) Htc,- 

WW±RW FRN WMJiVr p -FRN = [lOO(l+K cap )]/(l + r,.) 


in S fi 7 R c ap : 

#f!l,©^ = (r,K cap ), Blit V,“ p —FRN=100 #7C 


(4, 4) At, r, =25. 1 (Mm 18— 2), M fct K cap = 16%*, Bitt V? P “ FRN = [100 H 
75a+K cap )]/(l + r,)=92. 7 (J8,* 18-7). |W[#, *176 (4, 3) ±, r ( >K cap , V“ p - FRN 
= 98.4 0 *176 (4, 0), C4, 1) fd (4, 2) ±, nOW^ r,<16% 0(1*18—2), Bitfc FRN 

Wffr«*i00H7c. *176«=3±, JMntf-JTdlMFRN = [u/2)V 4>1 . +1 + u/ 

2)V4,J/(l + r 3 „), —T*ii y M5'*±7flJ^±PS^c7 

&t= 3, SnSr^K, 3P* 

V c,p- f RN ==V *# +K( 100 ||^)/( 1 + r ) 


*f=3, JnJ|lr,<K, 8P& 

VST FRN = V?| * +10 0 m 7U [ r, / (1 ■+ r,) ] 

fa in *176 (3, 3) it, r 33 =18. 4>K cap = 16%, gjfc (31*18—7) 

T 7 ~c.p— frn (1/2)92.7 + 0/2)98.4 16 

33 (1. 184) 1.184 Z 

*176 (3, 2) it, r 32 = 12. 8<K cap = 16%, Hitt (Mm 18—7) 

V c , P -frn _ (1/2)98. 4+0/2)100 12.84 

32 (1.128 4) i ~1.284 
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t =o n-rw^wwiisw frn munis 99 . 22 0 

(£*) WHmUt^^T 100-99.22=0. 78. 

*18-7 tt^-^5#«M*W*J^±reWFRNia*T5£ffr 


±fc*lj$ K CIP = 16% 


i»i±m** 






4 

j 




92. 7 

3 



» 

94.2 

98.4 

2 



97. 1 

99. 3 

100 

1 


98. 5 , 

99. 6 

100 

i 

100 

0 

99. 22 

99. 8 

100 

100 

100 

1 

&t(BJ 

0 

1 

2 

3 

4 


®ii^W£te«fn^w*f^- > Mft#w^j^TRWFRNaM^, k F l=8% 0 

f = 4B* r,<K FL , FRN W&W#s£BT LU#PJ 100K FL 3S7GMJ&*£tt, FRN MM 

V,-= 100 HTCd + KfLl/d + rj). 18—2 4^,6 (1,0) , (2,0) . (3,0) . (4, 

o)±$£, Hjlfc£^i8—8 4 , toi£*1irj6±. v fl - FRN MM)ii^Tffi{IMo Sn*r,>K FLI M'a 
FRN —FRN (E^ 

18-8), FRN” m $\frn LIBOR M#i& 

MU&jg&o + +Jf, sftnm#PJ£ « = 0 B4*WfJ¥TPiM FRN MMS 104. 59, 

4. 59„ 


= FRN FRN M 

4. 59 = 104. 59-100 


*18—8 5tt^-'h5^M&f)* : tfJ$TPgWFRNatfS«l 


TPSflJ¥Kic = 8% 
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18 




* 18—9 + FRN WflHi, «±Ml6%, f!|*TRJ!8% 0 

*fc->^j6±W£|*##£»*FRN MffiH, frn„ ft* 

rat&ftmi+if, ft *=o w^fij^ispgFRN mumi* 103.81. %mnnnm-. 


*1+*.!*■ FRN «$4Mt = *fc#« FRN <#*-A + **4lJfc£*tt*‘A + ;MfcJh*l$ 

103.81 = 100+ (-0.78) +4.59 

Tf]¥?fe*lfr®MiiE#£#. wrWikatS^#»gttglS!jpJ4s#jtt. 

*18—» 5 #»»**«**»» MIN »**» 

±PB|lJ^Kc.p = 16% 


TPSW^Kfl=8% 



Mill PS gift 


a^nwH^gfcji, i^fnsft <=r ftp it— 

#r&ftWttM$—ffcfflfclit—^W#IMfl[#ft t =2 ft l 

Mtd, ^^fn^bftW-+^ (2, i). fti)M+15r^ (1, 0) m (1, 1) ±, BPi=m^#0t) 


V 10 (T=2) = 


V„(T=2) = 


1 


(l + r 10 ) 


(1 


1 ^7C + jl 


7U 


)- 


1 


1 


<i+-„H7 1 **+7 1 


7U = 


1 + no 
1 

l + r n 


(18. 22a) 


(18. 22b) 


Vuu(T _ 2) _(1/2)V 1 q + (1/2)V u 


1 


+ 


1 


(18. 22c) 


(l + r 00 ) 2(l + r„„)(l+r 10 ) _r 2(l + r 00 )(l + r 1 i) 

|g^?cfn®il^(18.19)it»ill V 00 (T=2), SSt*!Hc3tftiy^(0, 0)±, 2 4p#jgp$*lji£ 
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r„o(0, 2)&T5££nft : 

[l + r„ 0 (0,2) 2 ] = l ^76 /Voo(2) (18.23) 

mjsmn u n&” r I0 wr„, ^r„„co, 

ffrffi. ftjtfiJftl^O, t=\ bp 

r„„(0, 2)=/(r 00 , r 10 , r„) 0 V(T=3)#^ 1 Ht£, Sfl "T 

\m&M t=0 3 ^SgW^#W^fifn'EfflMWSP^flJ^[l + r„„(0,3)]3 = l/Voo(3)^T'& 

smiiuganow, bp 

no (0, 3) = /(r 00 , no, ni, no> ni* . 

m-m .. ft£ co, o> ±Mit»M, ?uniw:mi&fiHnsiift 
(l, o), #mm&?F&Sgi+»£Mgo (l, o) ft 

^KlBPfflflJ^, MMroo(l,2).r 0 „(l,3),-. lit ft 1^ * W 

\nr B =at+bts 5 = 0, 1, •••, t 

ft*, bt=io t fto, c t *ft* mt+i 

M Af=i (ft). 

fsci«ftM**fa Ho-Lee^s 

(1986) (jiJiBDT^SW^tt^^, ft Ho-Lee #131*, 

NI&Mlg 

r B =a,+b,s 

ft**=o, i, •••, ni, ft^fBjB^i'Bjn 5 = 0 , i, •••, u nmmnm^ r a,mb t ai 

=Fffi two, ip^^inifcorw^^a^swra^o fiHT(&#7jtwiBi»M, sp^5=o, gut; 

n 0 = a 0 , no=a. , 0ilfc a, Mft&&«& 5 = 0 &ft|f #ET r IfTftflUWS®. M 

ft&JfH§@£M, ttM*=4, #ii-^ftMW^f0«>|*&;£|BmM, fcb^nm 5 =l w 

5 = 2, %'a 

r 4] =a 4 +6 4 (1) If JL r 42 =a 4 +6 4 (2) 

SllfcftMW'NB^lftft^ (ftjf®^£lW|B]*) £l^lftMfftJir 42 -r 41 =& 4o 0]lfc6 4 
SfcJi “'ffl'^” j£J§}&»#3&, SP^3$Mll(®®ii£# 6, ?1? ft Ho-LeeM*, 

b,=lojbt, £*a;=i, ma, inniwuKfti^M 

0*151 g, #Mii&3&IMn£S6ff 4 = 0 . 01 /^ (BP 1 %/ft), 8 P* 6 4 =o. 02 . 

sp^a, n)S? ®{f]iS#a.5i£ftt=OBif*Sff]WW»0f«i#ftlWBPSIj3pJ^W»ilR^=(*I^Tft 

«= O 0i$^n»pj^BPffifij^ o ^inft^njft i=o0t, $ fn i* lit ® 

«!l5J0rftWBP#3WMfftfI: r 00 (0, 1), n»(0, 2), r 00 ( 0 , 3)••• 0 JSftffctf]5TWitWtfjf a, Mift 

fil. lit a„ ft*& : 

r 00 (0,1) = a 0 +6 0 (0) = a 0 (18.24a) 

Hjfc. afnftao ^j^jibwbiw 1 ¥9mMr 00 co, d. gi££*=i£fc: 
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18 




Ho =ai -\~b\ (0) =a\ (18.24b) 

rn =ai+6] (1) =ai-f-2(£T]2) (18.24c) 

r„ o (0, 2) (XftflJtJfeT ro„, n„, r„ , (18.20), Hitt, 

(18.24), 

r 00 (0,2) =/(r 00 ,r 10 ,r H ) =g(a 0 ,a x ,a n ) (18. 24d) 

#*«. (18. 24d) 

“MM” 2 ^$WBPM$ r„„ (0, 2) 

wilt. #si: 

r 20 —a-i +b 2 (0) =a 2 (18.25a) 

r 21 =a 2 +6 2 (l)=a 2 + (2ff 23 ) (18. 25b) 


r 22 =a 2 +b 2 (2) =a 2 + (4 ct 23 ) (18. 25c) 

##. r 00 (0, 3)&&T£J t= 2 SP<2k r 00 (0, 3) = /(r 00 » r i0 , 

Hi > r 2 o > ^21 > r 22 )=g‘(a 0 , fli, a 2 , Oi 2 , <% ) > RTtU EfuttlHiil XffiSlISJWBP 

$flj^r 00 (0, 3)^a 2 a, ftjft, 

&&&&&& #jEcie- 

wlowfO Strickland, 2000). fiWSM (Jfifoife) ^ 

(#JSLW^18.1). 

ift. »mi?*SffiMW#4>Jaaai£W*iJ4&, lEMif 


Ho-LeeHSjfP Black - Derman - Toy (BDT) MfP^fgMti} iSjfa 0 J0 , H Jtt *P £ 5f!l 

-¥» £#->MJr/£±, (1¥»3) 

7jC«5tK foT$3&M*4SJi?, = (0.25, 0.50, 0.25). Ifc ff] 14£ &«KJt filffi 

(&-5 « tfi s 36 ^ « n an# 

bopm ra&tis# q 

12%, = ftt=2WWlft3SJiV !l = max(r 2l —12, 0), 18—5 * 

&1?£B±, iMttKitli (BP f=i, s =2 i6j±®3&M&») 


Vi 2 = [0. 25(4) +0. 50(2) +0. 25(0)]e 


- 0 . 14 ( 1 ) 


(18. 26) 
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E 



16% 
(4% ) 

14% 
( 2 % ) 

12 % 
( 0 % ) 

10 % 
( 0 % ) 

8 % 
( 0 % ) 


ffl 18—5 

V 00o mfc (Hull) *Pff# (White) £ 1994 ^jfc#T®faXtHXtt&frW*, + 

®f)KjB5!lWiS<lliU0WSlftfflSl3J. Win. iPH£ffl 18—5 A, BfqE, 

E M. 0. 25 ff&Jf jbll (££0Mfr[iilT$5&M«¥) (#jSLHull, 

2000 , $ 17 13IJr&tBTHtNBWrt#). Hull-White W«Hfc|&aiTif-3lxt)+#li[Wj6r 

ft- delta ft vega W «f» ftflto*J*»lsiift3f££-2£fTXt?»t«. 

—&&%, delta ffiiftlM.m&T a,, vegam&:Tb t /2 (=*,). 

^4* W IM ., BTK## Clewlow ft Strickland (1998) ($45° 

« 

18.4 JRRttttftttflHKSl 


#^rftw^*i PT : 


ttft*9 

'h ii 4£ I 1 6(l A £* Ifc „ 

• *4 A &#ib «*«#*]**£, iiit*#**#* *****##. 

• PDE 0 #i&APDE, 
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igis m i 

m±&, M3E*5pJ*-fts#fflWJiiH. #«r*s«»##ft##*jfc, B^iMnHtBxm'Kfr 

&mm\mmmmi£m 

mrtmMm^rum%%A'®tfm&fomw ( huu s«+d« kub] t*, #.adtMj£ft ^) 0 

V T , (MS) V, tt£ 

y ( =E*[e- r - (r -' , y r ] (18.27) 

«+, E*;*ftR|ft + tt1ft# + WBiSlM&. rJrWMi1 (ft *ilJTi*f&0>f|B]0), £ 

fi-'MStttM. (18.27) fflfttf-'hft TBsfjfc# 1 Hjcft* 

P(t,T)=E' [e _r * , ' <T “' > 1 Htc] (18.28) 

> Mi? (*, T) 8P£ 

PU,T)=e~ RU ’ T)fT -° (18.29) 

wusnm 

R(t, T) = — (j}_^ lnP(t, T) (18.30a) 

KJIS 

i?(/,T) = -^ 7 y ln E* [e^ (T -‘>] (18. 30b) 

Silt, M !$ in & IIM 4> iii: + MMMM^ r WttlWl&g, ffctfjjlfc nT 

(18.30b) it, T) W^«WBifra»g. BPft0r£B>Nl8±M^* 

ftT®Witifc+, &{ni&% “& 3 i” SAM t=o MBfM J, “ 4 ^” r=r 

dr=^(r, i)di+cr(r, «)dz (18.31) 

di K0)jiBM,, 

(18.3D s-tf@tii, s^«^n^r-^siiftwii»jaedi. 

2-jS (18.31) 

^S^SEUi (##MM) #4S0j03R#JiM#¥i&W3B? i&i—'httrSttifcMiSIS. 

(cointegration) > #J)iL Cuthbertson, (1996) 0 gjlfc, SEffMffiTfe 
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Rendlemann - Bartter (1980) 

*7®Clfgi££-5£ (18.31) /*»***$«!#», Httr|RM.- > hGBM. fS%M 

Ho-Lee (1986) 

Ho - Lee SUMS , «j$7 * MfllMsfr: 

dr=®(«)dt+<rd 2 Qg. 32 ) 

SCli^#—7®ffc0a), dt^-# 

(^fn^E±®B^itrfeit Ho-Lee^S!&(|^tJ: 0 t|l]S(j^^:, #14/2=ff.)| 

$0(«)S^lft;i:#5t|J0I, 'gfP r * (BP 

«W*&flilHlJS). ^fnoTW#l!jjfifKWW 6 ’(©= 3 F( 0 , *)/at, £«f»F(o, 

#WSHo-LeeMtWr(OifcnT| 6 ^fiia$ltt, Hull - White gM—>MR;fcA5 

$ 3 , 

Hull - White glS 

ffifcfc Ho-Lee^S, Hull - White &MMM 7i^{SlUP3 : 

dr= [ 0(0 — ar]d<+ffd 2 (18.33) 

^ 4 1 W — *0! HI 1 & 7 (S 0 !0 (mean reversion) , r W0r* = ®( 0 /a 1 £ 

W'A r |f#glf0(()/a, 

0(/)>ar), *oT|g)iajiT^W$^(j!PM 0 (f)<ar) o 


Black - Derman - Toy (1990) 

Ho-Lee^g##*!^, f0)§ d(lnr)*£—>Hft;ar 

ddn r)=@{t)dt+adt 

fiJWHSIS, JfcOTUl#i!l, fijffi dr&—35WKJ^tb 

dr=[0(i) + (l/2)o 2 ]rdi + crd« 


(18. 34) 

(18. 35) 


Black - Karasinski 


d(ln r) = (@d) —alnr)d/+(rd^ 

Black -Derman-Toy |I, ® 10 , 

ln(r)#^^j£J^^f()-|| In =6(t)/a. 


(18. 36) 


Vaslcek (1997) 

=6±fl9. M8UWK0 
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SiftKOBJlMf: 

dr=a(b— r) +crd2 


(18. 37) 


Cov - Ingersoll - Ross (1985) CIR 

r- = b, & ig Vasicek 3MS , fi £ Hi09 W , 

HilfcMfrjgffiT*B>r, ***3£iST*. 

Ar=a{b~r)At J ra4rA& (18. 38) 

mmmmMjrm*, , ma, 

^DtSJ^Ta. b, c%]0 


18.5 


®^w»m it, asm, iE*m#0r#8iw, m 

GtomittiLMmMwmMMstotti, pde„ &jg&^PDEM*i 

«#«n<Mfc). (to^risg#) ^^ispde 

Black - Scholes £• it 

/ (r, *), h» r^frawttfir^# (M^ 

MU). mn^^mQ^r (f) JKi^it (18.3D SP^fflj&WBlack-Scholes 


a/,3/ i i a 2 /* , A 

s7 + 5?" + T5^- r/=0 


(18. 39) 


iM]&fiS£S|J|IJ H (f=T&fr) Wlfe&&f ! HIEfclW, 

ma /r = max(0, V r -iO. V T 377i#)5?3f^, $ Cl 16 * HU ®«J Black - 

schoies mat, nm 


MSilt^PJ O*=0, Bitfc^it (18.39) $J® 
If— rf=0 M d(ln/) = rdf (18 


(18. 40) 
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&B$IH-SS63%Jxll®eS 


In f(t) = rt+k (18.41) 

**£*##. i/(T)= m, ^#wsj»M^riMaa^(i8.4i)#i!j: 

ln[/(T)] = rT+* = ln(M) (18.42) 

0jtU = ln (M) —rT „ & * Wtt#A&5$ (18.41) nT«#Sj 


l n [/(f,T)] = -KT-t)+l n (M) /(«,T)=Me 


-KT-0 


(18. 43) 


a#®ff]Rrwfi«M=in7n. 


Ho-LeeM: 

dr=ad£+ffdz 

*4>. “«” (tttf-aiw). 

7C) 0M&Wfc£ 

f(t,T)=k(t,T)e~ r(T ~‘ > 

mat 

f^=-/KT-Oe- KT -‘ > , j^=+/t(T-0 2 e- KT -'> 


(18. 44) 




(18. 45) 


£/ = 


£re 


-r( r-/) 


dkUfT) . 


r( T-t) 


p — a A Black - Scholes , ^J=Lj 

3k(t,T) , w 1 ,, ,, 

-—- = {T~~t)ka~-^{T—t) z (rk 


d(ln/fe) = (T-Oa-jCT-OW d t 


(18. 46a) 


(18. 46b) 


Mfeftin'j&fflrt&g; (18.46b) JktWiT #_&*§£• IKS & ft ln/KT, T) = l, fftfj 

£f Rf* W*¥: 


ln[K(,T)] = |(T-i) 2 a + |(T-() 3 <7 2 

£ 0 


(18.47) 


}E^ (18.45) ftA&5$ (18.47) B, /(r, f)WS5$ 

M&TPJSJJfiB “a” ft*. jg 

^(18. 45)4 ) W /(r, f)ftA&5£(18. 30b) W-fcJJ8;pJ^ : 


^ ( ^ T) = - (Ao ln/u ’ T) = oA) ln/fe (f ’ T)+r (f) 


(18. 48) 


Hltfc, It Ho-Lee^S!^, W ^0} 7 Jff# W#|W|M, IfcgtJi 

im&m&mMw-nmxh« sat 

(iPTMig), *s (ft_asinse^) 0 
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f(t,T)=k(t,T)e~ BU ' TlrU) (18.49) 

m“ b” m&m ct, t) mmmmmimMWi a, tm* 


kit 9 T) =exp 


[BU,T)-T+*](a 2 6-*72) 


]- 


4a 


(18. 50a) 


B(t,T) = 



(18. 50b) 


j&lg*fn£S Ho-LeeMt^ik^g^H#^ 

(ftfflt) f»l±]?SJ-foT«l4 (¥»«). -'HE##*. fc#15PJ*»a£j*5Sg 

R(t,T) = -~^\nf(t,T) = -^^\nk(t,T)+~ :: ^B(.t,T')HO (18.51) 

iiii±i5^ewr(ow**flrwsf3(iiiii#fti. a r(t)«$fti%wwfc, 

fi&, Jamshidian (1989) sfc£ 

aiTiPM»r^^jatt# («»ji.ft#) ma, & 

C(i, T)=Q/H, j)N(A)-K/(«, T)N(A-ffp) (18.52) 

^4 J . Q K*ft$fcte^1 , Wffi#toiMT0M&. /(*. *)3/ft t 

WffMft. & y Ni#ftMEtffi] sMfts = TBt5iJ$0ffrMl Htc, N(. )*litiE&#ft®ISc, 

T^MWS!J$B(T<s) 0 

“a” sk «uNCM3r£&, '£fnto*&5UR& ; F t, *, q, fij^B j sfp t 0t#tofMt, bp / 

(«, s)w/a, t), a, bm<y cox-in- 

gersoll - Ross ft Hull - White £ ft M HU ft $ W * @ ft 4fc«& Hi T *ft ffi & W S £ $ ftj ^ 

*(b T)Wflf. 'Sd-Sf Vasicek«®(&£(18.37))M&aiWtt+#3§$. ft^flJ^RU, T) 

-^S»!flJ4Sr(«)W®JiSittffi^W. Hllfc, r(0&ST#J4M»IR&ttW* ;s l t . IWJBt^Jpg4±$J 

T)®B( t , 

ft Hull-whiteMft, BP$WfniifflfiJi£ (2cft#M#) ifcJiBI 

mw.3mntfm3£ikm&i>c&)« cir^a h u ii- white ®$ftjj^i/&in:iMft5£ft^m^# 
m&mmftmmmuMfcvt, aamishidian, 

1989 )o fltj&mn 

mm, Lon gs taff ft schwam, 1992 ). 

ft®, MMifc^tiisE^^iiffw^Rrisswffisufij^Sdiw^i^iqa. nft#iM£xfft® 

^je^wbib? t& 

my&T'&ummmmMVtfa', m , m , 
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£MIfi-«j3EgB^JXlie@51 

18.6 


Mcs#B*ii&-#tf^£**y4MS£ffi#£ffrWMjta£SL fltau 

^5$ (18.27), sp V, = E* [e~ r - <T_ ' ) V T ] 0 $|$B , ft ft ft ft * K = 10% , ^RWIMBM 

it«j§ 90 LiBOR) 3 frj£tfi-o 

fe. Vasicek^tt®jQiKaiW 


r« — r,_i=a(6—/-,_!> Af+<»e,v / AF (18.53) 

(0, 1), b ( = 5 %), #Rtfc$[^M a = 0. 20 o 

ffl A/=T/b = 0.01, HifcfyiBWlE 1 n=100 i 0U WMftlM r„ = 

10%. MCSWMUTm^m (B^ 18—10): 

*W-»0 *E4#-*-£««l UflUHtt) 


& max {r (T) -K%> 0} o 

= “exp (-rft|¥**Hfi> Xft T0^W»iiC^” 


WMM* 

y-m\* 

®mm* 

mgj^s&wisi 


«#« 


0 

0. 01 

j 

0. 02 
0. 03 
0. 04 
0. 05 
0. 06 
0. 07 
0. 08 
0. 09 
0. 1 
0 . 11 


0. 1 
0. J 
0. 08 
0 . 2 
0. 007 
1 

0 . 01 


mm 1 


mm 2 


mm 3 


mm 4 


mm 5 


£48 6 


#&7 


&&8 


M9 Kfino 


0. 1 

0. 1 

0. 1 

0. 1 

0. 1 

0. 1 

0. 1 

0. 1 

0. 1 

0. 1 

0. 100 962 

0. 099 702 

0. 100 878 

0. 101 152 

0. 099 994 

0. 101 134 

0. 101 148 

0. 099 607 

0. 101 382 

0. 100 58 

0. 100 997 

0. 100 108 

0. 101 014 

0. 101 368 

0. 100 223 

0. 102 544 

0. 100 359 

0. 099 58 

0. 099 995 

0. 101 086 

0. 101 209 

0. 100 315 

0. 099 847 

0. 101 943 

0. 100 185 

0. 103 433 

0. 102 352 

0. 098 562 

0. 099 414 

0. 102 296 

0. 100 874 

0. 098 944 

0. 099 73 

0. 102 206 

0. 100 438 

0. 102 865 

0. 102 867 

0. 097 889 

0. 099 676 

0. 103 254 

0. 100 277 

0. 098 539 

0. 099 387 

0. 101 13 

0. 100 376 

0. 102 667 

0. 102 368 

0. 097 715 

0. 099 429 

0. 103 741 

0. 098 985 

0. 098 342 

0. 099 01 

0. 100 782 

0. 099 642 

0. 102 948 

0. 101 776 

0. 097 838 

0. 097 99 

0. 104 406 

0. 098 891 

0. 096 593 

0. 098 462 

0. 101 66 

0. 099 352 

0. 102 972 

0. 101 356 

0. 097 794 

0. 097 708 

0. 104 194 

0. 098 801 

0. 097 628 

0. 097 462 

0. 101 514 

0. 099 222 

0. 104 224 

0. 100 657 ' 

0. 097 322 

0. 097 996 

0. 103 307 

0. 098 607 

0. 097 18 

0. 097 052 

0. 101 926 

0. 099 731 

0. 102 789 

0. 100 539 

0. 096 812 

0. 098 889 

0. 102 605 

0. 097 945 

0. 097 135 

0. 096 844 

1 0. 101 46 

0. 099 538 

1 0. 102 839 

0. 0999 15 

i 

' 0. 098 512 

0. 099 237 

0. 103 065 

0. 097 991 

, 0. 098 419 

0. 096 137 

0. 102 722 

0. 099 474 

0. 104 021 

0. 099 253 

0. 097 849 

i 0. 099 709 

0. 103 411 
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0. 12 

0. 097 381 

0. 098 549 

0. 096 394 

0. 102 646 

0. 098 123 

0. 103 741 

0. 099 378 

0. 097 74 

0. 100 059 

0. 103 439 

0. 13 

0. 096 891 

0. 098 38 

0. 096 772 

0. 101 9 

0. 097 414 

0. 103 32 

0. 098 607 

0. 097 769 

0. 101 545 

0. 104 143 

0. 14 

0. 096 196 

0. 097 545 

0. 096 918 

0. 101 809 

0. 096 793 

0. 102 498 

0. 098 776 

0. 097 668 

0. 101 718 

0. 104 318 

0. 15 

0. 097 474 

0. 098 182 

0. 096 463 

0. 103 468 

0. 097 664 

0. 103 484 

0. 099 303 

0. 098 425 

0. 100 878 

! «*• 

0. 104 754 

0.95 1 

0. 096 945 

0.091 831 

0. 084 345 

0. 097 583 

0. 106 482 

0. 100 327 

0. 105 537 

| 0.097 414 

1 0. 099 266 

Ml 

0. 108 934 

0. 96 

0. 097 597 

0. 091 306 

0. 084 058 

0. 097 659 

0. 106 316 

i 

0. 099 535 

0. 104 636 

0. 097 412 

i 

0. 099 627 

0. 109 236 

0. 97 

0. 098 211 

0. 090 948 

0. 083 912 

0. 097 433 

0. 106 5 

0. 099 786 

0. 104 307 

0. 096 889 

0. 099 344 

0. 108 279 

0. 98 

0. 097 475 

0. 090 811 

0. 083 291 

0. 098 019 

0. 107 702 

0. 100 985 

0. 104 151 

0. 097 701 

0. 099 053 

0. 108 414 

0. 99 

0. 096 654 

0. 089 917 

0. 083 349 i 

0. 097 319 

0. 108 652 

0.100 42 1 

0.103 612 

0. 097 688 

0. 099 218 

0. 109 023 

1 

0. 096 714 

0. 089 756 

0. 083 55 

0. 097 21 

0. 106 554 

0. 100 153 

0. 103 202 

0. 097 982 

0. 098 666 

0. 108 563 

w-mi* 

0. 097 879 

0. 096 542 

0. 090 113 

0. 098 749 

0. 103 083 

0. 103 281 

0. 102 4 

0. 095 32 

0. 097 509 

0. 106 041 

3ft 

I ii 

*3 

« 05 

O X 

0 

i 

0 

0 

0 

0. 006 554 

1 

0. 000 153 

0. 003 202 

0 

0 

0. 008 563 

•BcitW dpv 

0 

0 

0 

i 

0 

i 

0. 005 912 

0. 000 138 

0. 002 891 

0 

0 

0. 007 701 

< = 

0. 001 664) 

“MftDPV" 








(1) r®n=\oo wjiwfi, #s.it»rm®, *&£* t=i m *=t± 

r„ = X)"_i r ' /” 0 

(2) it^^PJ^HiPIffllXW^MmaxCnoo-K, 0). , &PJ 

±MtZW{lstiV (1 ) = e — r„T max(r 1O0 — K, 0). 

(3) « (b)m( = 20 000) ft, iiP4JtfT±R#J;KW MCS C = 

m 

i = 1 

ft in. 

0«ft$I7;£3M£i+W 

mx . 

18.7 

• Black (1976) —'tMftiM&M, i&KffSJfclTHRS 

&i!l$0l$f<J^, XtT0rW&H£ 

“iftto”, J§#*flftRiNft:ft:, *TBUck«*W1Sf#-^. &—jftHMirtt 
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• atsaaggas*. ^rRmmmn^sm 

i (Wingfrwsii^j^w^wsas:^). mis “%mm n 

^SE#wffr#Brwaa)»# m %(»&»# 

"JcMM” tMBffJM BOPM). 

WJHfctgtt. M'£T E M$!lT»$ (gm> 

Silt, 3E*^Jfiia^ll««l9iK^ft4'0f#nri6Wgs&. 

sdnf, 

• M$*K, Bitt3lf,TW^fti+iftM 0 {BJi$ 

mtkPDEjjffit$ c 



1. 15 Black 1 

2. fiJB Black S&Mji—f 4 iA^3^2 

&• &, ioo ooo Htc,, 21fejf!l^Wft5&^i^4f 20 %. & 

WikftiftfaM 7. 5% (5$fiJ$) &&£##$&. 8%^^^ cmtgM 

w. 

3. jI&Mf!l®r, MSfiJ2Sc^, 

4. «x* 7 1 - f-- 35 w ra &, H35raftw#Abf*3E&ff-4 

436 



M? 




TffiW&tfl 5 B 7 =#3rt W«^W#*« 


10 % 




16 % 

( 0 . 216 ) 


14 % 

( 0 . 36 ) 


12 % 


13 % 

( 0 . 6 ) 

10 % 
( 0 . 48 ) 

( 0 . 432 ) 

8 % 


9 % 

( 0 . 4 ) 

7 % 

( 0 . 288 ) 


( 0 . 16 ) 

6 % 

( 0 . 064 ) 


9 = 0.6, 0-9) =0.4 0 

sifc'eciJiBOPM+w 

— 91 : 


qi^^ya-qy-b 

mat, tt=Ft=2%ik =i ^fn^^ud^t (SM^wduAb), 


#.& 


9i=9^ j(0. 6) 2 (0. 4) 1 =0. 48 




9 ?= 9” u (2) (0 - 6)2(0 - 4)0=0 - 36 


5. K c = 10%« 2 

6. &JMU4U:RSJ|5$M*!I4S±IR, iP^ftXifii^2^#iW3PJ¥±RSffrM^« L 4 , ^ : S® 

7. *fT-^5fcSFWa^i#lfe4*« = 3Wfi<|2^»|WFRN, *£ W 0Mfr £ £ 4? ? 

“l$iS35fJ«J FRN” 0 


Ptf^l8.1 Ho-Lee ^3* 


Mffr#|nl±$5ftfn|{0T$§6Wt*c»Jl*J^#!3pJ4sW®3fc»S& 

*0rife£W. ftHo- 
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Lee^S^ (1986), M^jiilM BP$fiJ$ 

ft##. HIM, )(tfSifiJ^WWIflllift-tfcBlP^lfBPSI^JW^WiaiaSISi. 03ri£W3l§*!l#Ji 

l»l±$5(rWlfc*. ®«- y M5r^i±. 

tfiBj. ma, ®fnfflr lu (i, 3 ) t =\#-&*$ 

nvmkkt=i mjf&pj «=3 fiMttM nws, 

r lu (1, 3) (1, u) 2 PI#, r Iu (1, 4) )i£t>£ (1, u) 

±W-^3^WBP«fJ¥o 

&i = 0ftf (HuSO), Sfn^]iISBUWBPffiflJ$MPS^^ r„o(0,l),r„o(0,2),r„„(0,3),-, # 
i.Hjifca<nnrKii#ftia*wa»i^J¥, intern/oo(i,2),/„o(i,3),/„„(i,4),-,/„ 0 (2,3),/o„ 
(2,4), — #, #l£n 

[1+/ “ (1 > 2)] -IiwFOT <A18 - 1> 

( bp m&&t= im , U )m 

(1, d)±, MWBPggflJ^ r ui (l, 2)|fc#T£i=0MMlftiS$flJ$, *«tji/oo(l, 2). MM, 

*«=0Btai«=i i*'N63&i£:Sg|nj±W 

u(l), i£#JiMTlft d(l). mitm=F& t=l Mn.Ai, 2)nrtglilSBWW#^mMMM±fnMT 
W1*f£ 

l + r lu (l,2) = [l+/„„(l,2)] M (l) (A18. 2a) 

UR 

l + r ld (l,2) = [l + /„„(l,2)]^(l) (A18. 2b) 

*=i M, *#->MJ/S±W- y hW»IBPJ|l!?!l# ^,,(1, 3) 
u(2)fqd(2)Mj te £M#$&ffl3|£M > Hitfc 

l + n u (l>3) = [H-/ 0 o(l,3)]M(2) (A18.3a) 

UR 

l + r Id (l,3) = [l + / 00 (l,3)]d(2) (A18. 3b) 

a = i, 2, -Mansss#*to m^) « a) m 

d urn**.b, mnm»suiE t=i Bifom&w&im&Mmgi®' Ho-LeeM*, 

u ik)^d ik) wa#Ma:^xt#j!i!^j#was[9ii#ffWgiftflitHi^:±w. affiRnuff 

tbiPiJi g = 0. 5 0 #l;lfclit a ffi 9 = o. 5, ^flTt^fe 

«I Wit* Hi 


laQ — (j/^(l- q) 

(A18. 4) 

^Tit^w a) ftd (k), mnmmmm 


</(*) = 2+ 

ai 

(A18. 5a) 

KA& 


u(£) = d(k)Q k 

(A18. 5b) 
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m is m 

&M(tiVM.UU, ud fQ dd a &i=iat (J&ffl A18—1), mi %G = u, d)±Wr Ilf 

(i, 2 )fflr lt ,(i, 3), 

< = 2itfPJ« = 3(tf, m^Ji/ 1 ,,(2, 3)(£^-'Mi>i(±i = ui£d) 0 u)±,^nor^ 

y.B *ni 



BA18-1 


[l + / lu (2,3)] = 


[l + r lu (l,3)] 2 
[l + r lu (l,2)] 


(A18. 6) 


u(l), m(2) „ 


— , <7(1), cK2) — %£, #;&i = 2ftj-, 

1), £i=2f#,)tf^gH'M!r£, friftj£ 


l + r2uu(2,3) = [H-/i„(2,3)]M(l) (A18. 7a) 

l+r 2ud (2,3)=[l+/i u (2,3)]d(l) (A18. 7b) 

l + r2dd(2,3) = [H-/i d (2,3)]^(l) (A18.7c) 

fti=2B*£*i'M!f£(uu, ud, dd)±jg5l^^WflJ^m^„ 
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^>3 ms 

• $ ttm&n * & 

• tt&L$ZHlB 8MK, (real option) & M&■ #1 ^0^^» 

NPV 

r *&£] 7 **«# «). 

WMWAxt&faM 





ff§ 19 m mmmu 

• Mmmmk&mnrft, 

BP?|c*«i£#££#*X±&ife^firSB9iBM& : fc. ftTJfeffcff]###? “HJE 
NPV” ft. HiE NPV£ff&mfc£^#Ji££^8m (tt*Pr&»#W»JM) Wife# 

W. «StWM “£4fc»tt”. (H 

tTBOPM), fi®f&rH&£*Jflj££Bt|6Ug& («*#-£ 3>flUH;frft-jB) *xf5:*M&i3 

“Amazon.com” (Schwartz JU Moon, 2000) iStf^'ffT . f£fnmz?i^ifcS!| j£ @ 

19.1 tE& 

i&. —^WW^Sfe® Ewing (^ “JR” fP 20 ttt^B 80 «&&#r» 

(Dallas) «i*&»r» jt20tft^S80^ftlia*:lll^WIE^JgiJ, X£ <fcnJB&>, ©Hff 

J. R. Ewing Jt'ftfeX^'frJXW Ewing Wife^JIJF, 

WMife&Uft-$#&). Ewing^^^-^li+^JS^T—^-f"WH» “Black Gold” Wffffifflo ^3pJ 

(Jgi5^i2^) rtBI#iiiSE^flEWaiSaffftii-. BlsWiZM 
a. «« “#tr npv=— i ooo^iitco w'A&^mnm 

mgwmwvtm 

Crude Hole W«lfflffiSi£, Crude Hole M Ed 
_i.«^JF*o &m, $PJH 5 ^/§^Mf£®i+W Black GoldfS 
i®W^Wi§> SPAJF£ Crude Hole Ffi Ed® nJfg^l^lF# W <. MW. Black Gold 

*MM^W1iiJET\ Xfr Black Golda^^?K?F^^*WflJhrao T® Black Gold 
#BW7—'MgA MU, JfcH® 5 Crude Hole ftp H hj Its W if . 

(option to expand) ®W-fft{iW, Black Gold ftp ffl NPV 

Wit#*o MM&, £ t = 0 Crude Hole ftpHW$#& 5 ^Jg®5£jfcfr, 

mho. &wr&m®.&t=o *^±, $p 

Htf&ffl&W'ffrtfiATI 000^rH7C, 8PASfniat^^:^S^f Black Gold ftpffl&'NIg,, 

±^^IliWfc^mtgW- y hT ; lTM,l^, BJ*7$PH;&ftpm*&£ 5 SPAr^ffi 


441 




$Lffi&&&#%* Crude Hole^HA *. 

*g±, r&W&A#mJi-7A7 Black Gold faffltfMtW#§£$&, Crude 

Hole Ytt| 03 (t=5) MitiWSSflli. 

ft. mu, &mmumm$imuT, 

1fcA**&£tfeBj&. ^AM Black Gold mm (&&'£ittt&A$;ft) ttilg&tt. 

m&mmi&m crude 

WISNPVMf. 3P4&#Sc$J&tf]±iB#£«3f A Black Gold *, 

ft! BP$£ “W’ *£±. Crude Hole 8ft NPV^jft, Black Gold «| 

®JH£t=5 Bf^iJ, Crude Hole ft ffl 

^g+JlPJAIS, Black Gold S# Black Gold 

fftffl, Crude Hole 

Ao 

“dot.com” m*&) &fiw##r±. 

XH 1 ±£&&#M&n, KJMTfcfflW “#&” 

NPvfSA^, Js^s^7'Efn4gif»ia^^#wif9£T, r 

e-#®, a**i£±rff3:iKw^^^w^fr«w«*, -xmMWABrtiitM^TWM 

»W 10 20i7C#^M. A*m v Hlft±r&®nnilg:^^iSfWi&A, flEAMWffl 

/x #.§.*#&«!$ “dot.com” ««fcitin*ia:#wjs, ±t? mt& 

ifcafn*#J£^^-^*i£tfc«W#iSLW3l«. £ 6 ^syift^S, 

(BMW) IfT^lff (Rover) SB*, -® Ai^AS^ fcfcWtU Tilffi Wfttt. 

M, £ 2000 ^Wn*4ji f 
««$? 

70 *®, ctwih fgirFWM$ 

“ffgENPV” &7 “i^^^NPV” 

(BP®A7#t#$&lftM) nrtilfcJi-^jEil, M.®ft#jlfcB*MBJ§-7 “JHH” 

&33&%JiPJiElftMA, 7Ji& 2000 ¥toB*£M&fr&ifc#JI0&. ffiJi, S&t&W 
Am&toWMmmmjs%ft&£*ko bp 2000 

fMS”. faffVttit&T 1 2000 “&%& 

M” fi«TiiitFto0M&. TffilSfttt#&SH7£T£tt#3«WM«Ato09 : ?. 

• Zippy ■&WM£f t: M$-ti9rW, ^SftfJiBliS —Zippy 5,£% — M 

ifWxr«pJ7riho sMM^F^hxif^Wjii^o sjtt: zippy nrwjs&fr^Ajtr, m 
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Jgl9^ | 

zippy 

U, Zippy yn-ZMMttM&M&tbM&Tttm. 

• Black Gold 5*|&i3B&?F£T- y NS±flllffl “Very Deep”, fi Mitt MMffr#B*§^ 
A “Very Deep” ltv£WM«tfL Wa Black Gold 

r. mnmntkrMMtiL* 

• Photon iE##jI&ffT-#NPV;&ftM!|S-ft®F£ (R&D) # 

go #J.RTtlJiJ*»®*, ft A 

*sbtibj** photon am 

PJ-'MlrWj&M) WJBfe (BP^^-^S^W^.S) W»#£. *£#£* 

(SPWftft). 

* i9—i 


#«c 


**#« 

s 

Mf*rK*0M& 


K 



i 

R 



a 


m g ftse&M&i&tt 

ii 

H 

1 

*** 

8gKPj»3 a atm 



!$#-#, W#M#M|bJMPJ» 0 Wif AM 

itiflo (ftM, iftAfpffr#) * ft £ ft* in amis, (BP«S» 

&&&mWIIA) ftWtfcftWftft. &**&:#—(BP&& 

J#*>. (ftffl 19—1 flrw). 





B 19-1 




sum 


ftj£oo%lXl[© 


%'imwts» fcttmm, (aft) 

w. 

“mftnnhMVtw’ &m±m&^mmnmik't7'&#>%®MU' 

(SfWfSI#. ±i£ Photon£MW#J7PBP7&^Mo &«*£S#!t!lWffi:s:**ift£##S 

SW. SAftfr <3E*ftfr) li$W$a (SP*i££W£M5&) £I*i«feiiJ&T*Wiig, KMIsM 
HmWtfHt (^JMfrWt'JDfS!I'Ji A: I aWMiltt)o 

19.2 

mu (npv) 

at#, #M«w§r«sfn£Ma 


§ NPV>o«uMfc, 


WSBBf-SJ. £SM*f&iHM. S*NPV®^3femffJ^W^mJi^Mii^W, {Sji 

(Leslie *n Michaels, 1997). 0 

jit, ^&#&$WMf£, NPV^r^t#^a#m)t|#ti5'K^iE?IWSJ!3io 

fgamwaiifMiWMMS, 


&&° %B±., fife 

(figvuMtio, am 

nM^vumw . fg«tu»a cawm#) ^aammw spa# 

Wf#^«fs] (^iEMfXf/fftBIMl'alifejfiSJ^BM^iP), «#»&»«»&&* (BPft?? ift t&) , 
^afnMWitMfifefn^tiffiawffi'fto ^m, asii£AWrfrs&4>£# 

Witff£, S#wa^ff*ji7nrtg^aw, SftIMfcttSBfcWItJB—#. MMM, in£MM 
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19 




jS'Jo rn 19-2 ASiT NPV^fqgetiffiM^WHA5^^f0lW^SiJ, + ib£$f 

Mjmsi?w£, 

npv 

PV{0JgJfi*) -*-/npv —► PV{»»3»&«E} 







PVlffl£l$*) 





«EWai»0Wra 


pvmmm&m) 




ffl 19 —2 NPV;frj£?ng!tt#ittWieifiB* 

Trigeorgis (1996) Uti) « NPV 

(modified NPV) „ £&#fl£iE NPV (=NPV*) JftJfft**Jil!l*« 


t*m npv jim 

£#■-£ NPV* ( = imNPV+Jfc&lHi) 


aj&*A«**»tt«fHi**93sa#’ npv jrmMm&M, gwwtsi&tttT&ftm g * 

@=f WMSIMtffHI (3*f#fJi./fiaWl^«5lB»l|jEft*). «&£j& • jSJR (Judy Lewent) 

(Merckww#Ajit) wittfe, Br^M'fa&iknnmmydMU, 

(#J(L Leslie &- Michaels, 1997) 0 

^aOT^WSK^BW-^ffiAWiEfi (ftflt) MBt£, MMfiMfT (jgfft) £ 






• (Minsam«MHJ64k). 

m, gam*n&#« 
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SILuehrman (1988) JgifciSB&Mfn- 

mmu&mm. @§£7»m, **»*&««* j£7t*, H*0r#fc*R£7«*;frfc. 

itia, 

c&mnm-^ynMm # 7- y Me^£»iUR. stf* as a its 

$Silki025£^£K) (#_!& Luehrman, 1988),, 


19.3 


7#$ “t” (i) t. mnmmmfnta^^iiriM. mm. gm^nr^, awm 

mt£TM&$J$g (Vrm8l& y Mf&±M) £%M&M (Bpi|feA*S*$3&j®*) WfHtL ffcfn 

&&7ffr{iie#!t S, l4 , aMnSMB^Mefft S. 

JfMft 

—£&^«*flBtl{*giinfcWSK&*. #0S*ift, K3?££fltra rWBtgjiin&SfK m%, 

#«»#»»**>. &nvtm%K. m&M® 

>&&=max[S r ,(l+x)S T — K] (19.1) 

^4 J [(l+x)Sr-A]'ft^^-^I'^{| (SHI) i#ilO x%, SM^iiiHS^fJfjg;^; (ftBj|Bl Tftjfff 
m o max[0,xS T —K]+ S T , xS r — K ;!1 )tf 7 & ^ if 3fc 


(W*i-#s»ttJi4) w&tg, & 

- WAmwiM 

ik^&sew. 

KffHR&ftKWW7gg. / A?lA&mfMMfT%ZL$L&% K, 

K*, M#&^M1K7>«% 0 

&&=max[S T --FV(K), (l-^Sr-K*] 
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(19. 2) 



m 19 # 

&M%7fn K' (££&&%) «#-a, & “KW«® [fv 

(K)]’\ 

mxizmmi 

(VC) «r IB Bill * £&*#** 

(bp^a^*) ^mjal, arnfttt^wntwa^iai c 

MSffrrtS w—^W^tfc (BP C=xS, %tp xJii#tfcffi|). #.&$$£ 1 ¥Mi!l$o $P|I® 

i+WSE&SL'hT^sfrj&A, vc„ 

«=max(S-VC, S-C)-0£$A (19^ 


Sitfc, in SP^$^{5£#3^#S!]^g M 

&frffrt&K *«»!«*. iBcii*: 

i(£ j&=max(S— K,0) (19. 4) 

»*»« 

xt&ni 9trnm®iftM mm), #-#f*«T, 

maxes, A). —rfr 

wnsirwtBiniMftAjeiiT&s^^wiBcis, 0r&i , Etf]nrtB£*£«t. (#&*«£*&«£ 

“ffi^is#”.) 

S&SBlsiWinllgsfctijfiiT,, Mia— 

*fe& =max[S! — S 2 — CS,0] (19.5) 

^‘t 5 ’ Sj l #j?£gg{i (NPV) , s 2 37iilr|gi£ 2 cs^iAM^2Sj^ 

sU 
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aiM&^aso 

itmgmmgmmftmnfs) . -&fnw 

r^a^)o 


19.4 mtiifetftmm 


gygMtitfcvt-mmmmg' m n ^m^mm Black-schoiesg^ 

wi'him, ^#jiBOPM^-xw^rfeo 

MS-M^fcbSimo #5feHoin*#m Black-Scholes^Tfe 0 0 3c* 

dS, =/i 1 S,df+ffiS,dz (19.6) 

dzftfoM Wiener &|§, E[d*] = 0, E[d 2 2 ] = d«, S t &*!| WHfc# (fiPJ^M 

swu&m), «,-fc3SBai&«Mitfc4s. ft-=«.■+«,->ft 

£ Black-Scholes # ft*, Sfj^Mlfca 

tjxu&mwMo , s^'&fn-^xfeWKi* 5 (MU) 

(^Bllssfl) ifclUo 

mm Black-Schoies^r^^t/WM^r^f/t-ffd-, ISM 

it, 

#Mm Black-ScholesMI^ + tt^WWft* Ifc&tHfcW 

#mw7tc£14— , H*CTtB*ttiiJ$u:#£W££iiE# 

MMo Wa ffi# , 0f«'£& 

PDE ('fiM^^'S)” (Trigeorgis, 1996) „ 

*#> D^£7*^£itirir 

^^k^-wwi (pcs) xtfiiiftifi^«*w»»»^iJ6ai3j£WB. pcs^ 

WiftMI&'kVimnftMH'kmtt CBOT (Geman,' 1996) 0 

7^t6Mx$!ijgw*a£-2,£ 

«t>JW«£aE 
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m iam mwmix 

ttw “im”, 

mmmm?* We -* 0 mm, 

MSIIMtarSf. 

ff]nrwiStffla#w Black-schoies^-j*. fatf-sgRru^tfi 

im. ft»^l9.lM, am^au^s 

&SEBt|SJ®:j£ Black - Scholes jgffrgll 




sitamfj/siixttg 

Mxmgvt* a*«-x«ia 

T, flfcfflRTW?f3!SJft#i!J^Sai^«EW^Sfflf«WSffi^W#iRifrfi. T MM# II: SOT $ 

1t«M#Ph SU'MJr/Si. 1-9, ftXMTS^PJTMIlr 

/S (iSL® 19 3)„ Cox 1979 ^B«M5]$ft*df flJM BOPM M 

ms Black-ScholesM#PJift#|& 0 MUiftiS. 




C u = max[0, 5u - AT] 


Cd = max[0, Sd - K] 


ffl 19—3 -Rfr&BOPM 

V=e-^[ 9 V u + (l- 9 )V d ] (19.7) 

9 =(e rA ' —D)/(U—D), U=exp(ff\/AF), D=l/U 


19.5 $mmw 
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; I Sill- 

(Tri g eor g is, 1996) „ 

Palm*r^aA^±*iitTtTMMM 0 Palm 

p a = pi = 0.5. Palm^flJffl-XWgtSifctt 

w&wvm (JE@ 19—4)„ 

/ 36 


18 36«Sf 


mi9—4 Paln.^^fle«lW3iai1»3i 


ft j* NPV ^ 


#«JKiltt-#M»»li, Palm *«)«.»»#J»a4t 

^cW: 


p-vnp .PCS,] (0.5X36. 00 ^») + (0. 5X9. 00 IS®) , 
RADR— <r 1-18. 00 - 1 = 25/ 

O=0. 69 i+»£fgtfHtfa±*OfcTW«: 

U = e"' / ^‘ = e 0,69yT =1.99 


(19. 8) 


(19. 9a) 


D = jj = 0. 5 


(19. 9b) 


Sjifc- ftffll9-5*, &#liS, = S 0 l/, S d = S„D $£&{&, g* S„ = 90 o 

TAn HMtW-XW«S. 

@ i9 —5 ^RADRtrii. 

JHiafnW® 90^®, fo = 105. 4 3£®, 


*IM* NPV=PV-I„ = -15.4 £#„ 

jCttHittW BOPM^M 


BOPM^^MI^^ttia^o 1 5.25%, ift 
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SWJG1K 


357.7 


179.4 


45. 1 


22.6 


713.2 


179.4 


45. 1 


11.4 


4 Wfil 


■ 19 —5 "ssr ^ 


e r “ — D e 0 - 052 5 — 0 . 5 


t/-D 


2-0. 5 


= 0.37 (l- 9 ) = 0.63 


(19. 10) 


aiiiRiMgtistw. t mmn 

ItififeSSIft. 

rsRWtt 


(19.11) 


#—( 09 jin 

»?*«0i). ass# *= 011*20, 3 ^ 

mn5o% 0 

= max[(l + e%)S 3 — J 3 ,S 3 ] (19.11) 

^ I t , > s, i ^-£-^1 MiftiM. (JaL® 19—5), e% ( = 50%) PMfcfc0!l* I 3 ( = 45) 

«fn/s&itto;m&raftM *=311*20 (jaffli9—6) #£#*=3B*20ffjfc, # 

“uud” #j15r£±, V3.u U d = max[(l + e)S 3 . uud -l 3 ,S 3 . uud ]max[l. 5(179. 4^^)-45 179.4 ^^] = 
224.1 ^l&o S 3 , uud = 179. ii^a 19—5 Hjlfc& “uud” 

*ai9-6 4>, 

ff, 3 

(19.7) iia® 19-6“if” M0S9ft. t = 3 

“if” Mttt: 

Vo =e“°- 052 5 [0. 63(50. 7)+0. 37(236. 6)] = 113. 4(£#) (19. 12 ) 

Hilt* 7 o = 105 #CE NPV ft;*/• 


(19. 12) 


NPV* = V„* -/ 0 = 113.4 £#-105. 4 £# = 8(£$) 


(19. 13) 


m ENPVWiEtt®*, 
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Sill- 


113.4 


B19-6 ftfjt: 

r&$&$#tt = NPV(##»&)-NPV(*##$&) (19.14) 

= NPV* — NPV=8 — (—15. 4)^#=23. 4(£#) 

i„=m 22 %, «sussirfiriKM 
«, Sff]BTUJl#ai*40W9iiA*<t»*i«lW. 'EmStT^ 

tomm®. 

105£#4*M50£#, 1 itJs&Ao *r = 0«lBt«, am*MI65f!l*ftA«& 55 

£#( = 105-50), 'EM#flMEl¥J§*Ii=58£# 0 ft * IS fftt*. *«&*«&# 

cfjsPDffi^stf- 55 %, w&nin*svm&ftA$t'j>£m n = 10 £#«/,). 

Stlltt o 

ife^=max[S 1 — h ,(l — c%)Si—Ii ] (19. 15) 

S, 1 19—5), Ii( = 58£#);fc# 1 MtffcHft JJ#, h' ( = 10 

i ¥tsHi£ws», c%(=55%)^^SA#jswtft#fiiM^0fc«i*/>«af, i,* =10 

19-7 * «=1 £«MSWUTj6±, t&£ = max{45. 1 

-58, 0. 45(45. 1) —10} = 10. 3* iftl& = max{179. 4-58, 0. 45(179. 4)-10} = 

121.4. (19.7) ®ff]#B|5f0W3«ttA Vo* =48.8£#. S Sc ill it A $ % JH >& #J ffr {S 

Bt, aSW^iENPV*: 

NPV* =V 0 * ~/o=48.8 £#-50 £# = -1.2(£#) (19. 16) 

#IENPVJi£||, 0ifcBP$#JiTI&A^$|$Wtfi-'{I, ft® 

*$$&$#«= NPV(##Jfi;fc)-NPV(4c#*#|fc) 
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T-1-1-► 

2 3 4 WlH] 





= NPV* —NPV= — 1. 2 —( — 15. 4)£# = 14. 2(^#) (19. 17) 



10.3 



SI 19—7 ttffr: &«»!& 

“MU” I 0 +PV(J,)=50£t& + 55£# = 105£#&W 13%. 

wutts, umMumm^vtiM.®. 




*Emn##sfW5ii, 

mm, EJi-^asasaiift#, mitt®atm, ^munn^nukn. c&*, 

&t=ommmAT±%m%m 105.4&&. ■. 

*lfc& = max(S,, A) (19.18) 

£4*. S, %%i 19—5), A3/J§H( = 60 3|#) o ft«=3 BifJal, 

M y M5T^W'ffS.(iALffl 19—8)T. ^3iM y M?.^±,^fn^'max(45. 1, 

60) =60 VAR max(11.4, 60) = 60 o 0? , ffcff]*t«lfTJ8fc##lft, 

{S* S,=V, = 713. 2 m 179. 4(&a 19-5 *§gj). £&5*WlW;i/h¥f&(SS 2 4f+ jg 1 ff| 0 4£) 

V,_! = max{e~ r(d ‘ ) (gV^ + G — g)V d ) , A} (19.19) 

Mia 

V 2lUd =max[e-° o52 5XI (0. 37X 179. 4 + 0. 63X60), 60 £#] = 98. 9(£#) (19. 20) 

v 2 . ud *n 2 uDurMB&wfHt. xta i9—8 as. m#: 

(BP£M 3-DDD, 3-DDUfq 2-DD±iMf$ 
ft). I^i 19—5 tk«, aff]^3»5liSW«tt60^^^T3a^«EJS|SW^fe. 
J#Wft#»!ftl^9i0 watt* V* =107.1^ (iSL® 19—8), #IENPV*: 

NPV* =V 0 *-/„=107. 1 £#-105. 4 £# = 1. 7(£#) (19.21) 

j 0 =io5^«^i=oB*riawft®f«. mNP v*iE{a, mvAmn&^^^mn. 

»fttttt = NPV(####»&)-NPV(;5fc#tf;ft#»I;fc) 
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19-8 


Silt 


$&tfrte = NPV* -NPV=1.7 £#-(-15.4 £#) = 17. 1(£#) 

(I„ = 105£#) W16%. 




(19. 22) 


Jo #|*n, - 

in£i¥J§to»*aHis, 

^mmxrmmmm^jmu, mit& ja, ana#*#*#*#* 

Bitt, Hcfn#ii«W^^gSSA^4 105 t5fe, J 0 = 50^#, 3E£tftom&Ai$ 

So !WTW55£#KJ*MI&*J4s&mfcfc, 1 li=58£^o 

iR^=max(S 1 -Z 1 ,0) (19.23) 

£i=miiij, (JALffl 19—5) * 179.4 £#ft 45. 1 £#, BJit^SfnSA I, = 

58£#ltf, «&&*$ (19.23) 121.4 £HfP0£^ (J5LK19—9). 

^121.4 

42.6 

0 


1 2 3 4 Win 

IS 19—9 tttt: ft*9fgtitt*'|JIHK 

mmmm t =o et *=o 

V,-! =max[e- KdI) ( 9 V? + (1- 9 )V?) , 0] (19. 24) 

£* = 0 8*281, Xt f=l B*28j?M&SKto^83#ffHii3f V„=42. 6£^ 0 ffll9—9 fi^J*- 
ftitaT. mb* v,-z 1 =42.6-58<o 0 
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(19. 25) 


HIENPV*: 

NPV" =45 £$~7„=42. 6 £#-50 £# = -7.4(£#) (19.25) 

$&#tt = NPV* -NPV=-7.4 £#-(-15.4 £#)=8(£#) (19.26) 

0MIENPV ( BP NPV') 


20 %^^# (&jft£36&afc«5&««ft 69%wffMT, 

w, *i9ft(gis, Trains** 

3 3 4PB} Palm & 

UAI*:^M*A=[50^#Xexp(0.2X3)] = 91^# o #$$ 3 ^ Palm &f||ftrfr ^ tfHt i® &T 

£0fx«#£* oi^#), ms^jK39?st^fr^w 

ft^=max(S 3 -D 3 ,0) (19.27) 

s 3 w{t*a 19-5 *pt=3-ftf&m, #&a 19-10 +M*±ffiw*T®MwiisciS4)-»i^ 

*& j& (node UUU) =max(713. 2 £#-91,0 £#) = 622. 2(£#) (19.28a) 


■ifcl£(node DDD)=max(ll. 4 £# — 91,0 £#)=0(£#) (19. 28b) 

ii'NfiWffittgRsSM. (19.7) &KW3IM 

{S, #J.ft*=o&f|R|, V 0 '= 46 . 5 £# o 

a 19—10 J&&&& 3 

(BPftiwwa^siEAii.4^®45.i^wB*Mji, jaai9—5). 

&, mnpvdi 


46.5 


113.8 


10.9 


271.3 


31.0 


622.2 


88.3 


1 2 3 4 ftfil 

■ 19-10 f£tfh 
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NPV* = V„* -I„=46. 5 £$-55.4 £# = -8. 9(£$) (19.29a) 

= £$-(-15.4 £$) = 6. 5(£$) (19.29b) 

NPV (NPV* ) Jtfcftj, 

&> BP^8£$+6.5£$ (jUii&j*). 

s£*w. 4s#s^»ffiT, i 

®&Palm 2-DftA 50 £#«#&i£»&£Bp&A^i *, Bff 55 £$Amft$*JHUJ 
r=5.25%Wffl^*1¥ipm*J5lKl¥. 1 I? a =58£$, MM#£&A^g+ 0 * 

TfMia&«B7&J8 3 4pttfll{# (D 3 =91) £«&j$W&gf#|;K, MWft*2^3W»3^, JK 

(inffl 19—ioJ9f^) MVmMtBInlM* 

t( = i h* 2 H il ip & Jf»jg Ip M & *9 #i I* to Ifc 


$.& =max(S, — If* , 0) (19.30) 

&/=10tJP], Affl 19—10 *, ifcfl&itffi$-3toJjmtoffrflS£ S IU = 113.8 £$;$ S ld = 

io. 9^#„ mm, Ann*##u^a DWifW'fft-ii: 

V lu = max(113.8 £$-58,0£$) = 55.8(£$) (19.31a) 



V w = max(10.9£$-58, 0£$)=0(£$) (19.31b) 

19—11 * *=i W£'J£KjW##£;1ia» a®a&jft:gE t = o HMtfyiftiM.% v 0 * = 

19. 6£$ 0 

#je npvwas* npv* = 19 .6£$, 

= NPV* -NPV=19.6-(-15.4)£$ = 35(£$) (19.32) 

M-t&km@M' -^#B*«AM£4&83# ('£fntoMfPft^M : Miiy-^$&M 
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1 2 3 4 WlU 


m 19-n 

Excel 

19-2 m Excel 

* 19—2 H&HIHKflitt 


Excel mis: 


© Alexander Workman, K. 

Cuthbertson, D. Nitzsche, Imperial College, London SW7. 





s 

90 




105 


Vtrw sf)«* 

a 

69. 00% 


M* 

r 

5. 25% 


Eft SI #100* DU (¥) 


3 


0*|B!Bm 


¥ 

▼ 

BflSHSHSlSSc 


3 




4 





▼ 

rsKM® (®cA) 

MHtkfififi&MMm 

3 



w&&m® 

105 




50% 




45 


i mm®. (»A) 


1 




50 




58 



#f£W#tfc 

-55% 




10 


;&##!$ (HA) 

M&tknmiE&iM® 

3 




105 




60 
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?§i9^ ass 

Raiitrack pic, 

rmii, 

mu “&&”. M&*m-TffiMMi's)M. ^ntx^mwxm^»at^wm. mm, 

I^tt|l51I. 

(Trigeorgis, 1996). BmmUtfjft, 
ffWW^^^MmmU^J^ff (feed-forward) &Bft 0 —''M&i^lft'fiS.jii: 

^Ta^jftaw^a, MawfsmaKiB^j**, »(* atM&n, »£, ft?™ #mgE& 

(#*) '63E£<£?r—'Mfc'fg; (gj^f) 

m, mm Kfcmttmm&M cih«>. 

in# ii a tj SBMMIfcam (#*#3ft), (JEW) S* 

m.). 

Jf'TC'k tt, Black -Scholes^g^Ste^/^^^-f^^lHJg,, ^ 

KimUtftig., & A &'h ^ ®F #/it ?& 

fSJffl' 
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xmMR#%$ / &nmfj?h> ^aEAS^ffiwwwiji, «nt&^ 

B3P# (Buffett) m Clark & 1997 ^#%gg, Warren Buffett 
“lBC##F” (toll bridge) W&fl. 

IW. 

BH 1 ******. fc£1HA 

»*?»#£&*$»«»« %rmm vt#, »mt&#*jE*#jWT#itt«r« 

w^tispnriiMSW, m&m$: : ?#3!kiLTrtjfMft 

X#*SW1*j6#B£S#»JB:i£iiiSc. Trigeorgis (1996) 

AWRIWa#a»*—JL'f&r^SSis^trxstfa, Trigeorgisfg 

?, 09.6) twrtfcistgw-'Mso-Ra#^*!®^. 

dS=(a-d)d«+<rSdz+(*-l)dN (19.33) 

£*. d=*rfiji&&, dN=i (WAd/w#^), dN=o («i-AdfW«^). 

£»Jim«HfNi. r (s, *)« 

“L ^-Ar / j _ \ N 

J?(S,t) = X) A, [Se < - w>, N(rf , i) -fe^N(^)] (19.34) 

In (S/7) + (r—3—v+^-)r 

di=--—, dt=d\-a^ t o=A(*-l)-(N/r)ln*, A^##Jn 

(T V r 

A^#B9f0*i^KHi«ft&tfc«, AftJiiA£#«*&f«*, S*#M*j*MlfHgU /AS* 

W. 

£±&&5$+. 
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19.7 N££ntiffiffi 





s 


#M£*J}JI (W EBITDA, fiJJ., &ft, JflHfP 

«iig«A) a#*ftwiii«T, tunwjs 

*#0Hfe*W«*WR3fr«:o SilStM&fWait*#7? 

7t«^#gfc$wnt«. ffcin&»ffi#iii®ffr»TI*£:*:Wttflf? - A J& 31 # #r 0 £ fij fif # 
DPvftAxta^siw^Kijaft'fcftBt, ({5USfg##wRW*i8) m&%. 

(forward looking) , 4* 4Ttt’z?$c^Jijp# j£ 

(dot.com) $PiRWff»T\ UAJsi&fiV 

&*^4>. MumTbv\Rmw^$mmm (mcs) 

mt&'&n 1MM, (WiP$£i|fcAlfclttW¥#it-fe4s> $<fcnrtg 

fftWLl&Sto Schwartz M Moon ^E 2000 ^ #J f§J Ji£ A > 'ffeX'f Amazon, com ^WJj^fx 

Ttt^lo *&JBMCs;jm. («i|feA*Pj£A) 

WMWI&3!. &AMWA$£ttWWAM: ^-ASMMfeAW 

mm (^#¥^) &inis&iikAR 

j^ i = (p,—A l a l )dt+tT l dz 1 " (19.35) 

&4A P, 3?l&A$fg-fc^, 0 , A : ft ft, dzf it Wiener 

*¥ 10 %) o ^lotf[*§^flpff 0 = io% Q£#45^ 2o%) 0 life AW 

if fcM—'NSfcH! 0 WIKtfL&tfi: 

dp, = [k(p—fx)— A 2 ^]dr+7,^ 2 * (19. 3 g) 

* V. Wt&A* ux-ft fa (Witft^S:), ?„=30% ($# 

^¥60%) p=l. 5%(BP^A 6%), {ggit#J<140X4^ 

ft* = i|feAM$ft*Wi8-fc*:fc—(BP dz,dz 2 = 

pdt) o 

#**»«#£/*: -SP#M£$AF, (a+/?) F: 

C, = F+(«*+£)£, 

(a+i?) 94%, 6% a &fJWSB£* (&£#£&) ^ 

Y,=R,-C, 

#M&&*W$flS* dX * 

dx=-y,dt 
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Sill-S£63%ixll®es 

J? o W^fif0HI» UI& 3 F*&iS-&^M$ft5&^ Vo. faitMMW 

A«ra*&4Hg«jfcB (a*wjfcg) ±#sii, mm 

®ii±xa#ij»f»siJo m schwam m Moon*#j3t }® P = 

o, (19.35) (19.36), fywimsy&- y N#£itt8m (t= 25 ^) ^^kubc 

Ai?w»tt. ®M#nyrfnx r wMo & rm'\, *&&&&&&x T 

fP#BS^7J&&o 4-A (Bp «== 0) &mWffr<Itt&£BC»i|fcAi» 

M: 

V„ =e~ rT E * [Xr] (19.37) 

iMI^&MMCS&e, ^fnlfcnrWJEi^^tWS-CXr]#^^ Xr. *§ X r «£* 

*, %t<m, Mcsag^gcx, 

%mr* *£±, Schwartz ft MoonPJ T 3, MM# T= 25 
(M^ - MCS4§m^±5#SIJ), Amazon 10 fflfW EBITDA (BPY T ). ISM 

iiiWW&&MM+- y M£S£!i&A^* (0tJ:&n¥l$ig£4M) tote3fe&fr*«tt##r, AM 

Schwartz ft Moon (2000) ftfflSI 1999 4f 12 £ 

it, Amazon •g-MW'ffr fit 55'fZ.UM.o 0 lft#P |l IK ®l & A tg $ ?g fi? W M (&&MAJI&JW 

^„=44%/^s^Ti^i!i^WA=6%/¥), ffl'&mm'&mmvtmmmm&ft&ntiio 

cma^28%^ Mcs&m&&&m£W>, 

(^o), & *J»A«¥ 

60%TP£PJ^) W®, # 0 d*tft, in* 9 , A$M^£ 30% 

335^ (BP±iinl0%), W'A Amazon 55 fcH7uitini!l 63 iL^TU. 

ttfHkfcXfrT 1 («+0) Mllf!l?fi$A6%TP$f!j5%, IPA Amazon 

fit ft £ A 55 fcltTCgtcSJ 43 fcHTU. 

Schwartz ft MooniS0ffWSS 

&Pfikn-ifu}« 

XfT&'hS^JT 1 » Schwartz ^R Moonli 1999 ^ 12 M Amazon WJR*RTt&ilfttt 7 

5fgo J?BP^¥ 120%, M®j£fiJWA6%±^ 

fflS, ^^HftSfnftlita^WJK^JiSihA “2t«#fr, #.§.RmflitH*®0- 
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19.8 

• a> ^->h#B«NPvj£i£^*wnt«t» ( 2 > 3 

(3) S# (4) 3#SW 

• mt&Mgysmm&MT: t&MiiigJn c*^) m& 

«EiHjr5i£ 0ft#f) 

mb, 

• %mmm&MM&ft, mu. 



1. “Nicegirr mn^m^o »n 

*^iwit, s^B^nmmwc, mi m 

o fcmtm&at&T&'MiBk, 3*Btomft%mmK3 L &mMis, spam 
fl#atoNPviW£ftM. spA37ff-A»&^7i*7*&£, i^#jit5#3^M^» > jiittWRr 

2 . cm^a> m u bm &” 

«sJf»Wn$. 9Sin*«?Sa^W. 

tti-'Hfe*. NPVtft. SPA# 

3. m&^m “iove.com”, 

#o aMBMi7 5^, Rm&$nkmmffj%&iM.o 

4. &MOT<7, «5£#jfcM®±SM* 
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till 








3]®5M33S7 M&m : 

<=ottf J*ij7fH|ftAj*7 l iZM7U. 'AnJ&llfi-Mffi'n—JMftlfi' 3%, fi$n&A±ft 

«T»W«4s^*o.5. 

5 . uHi«=ogjf-3$iB]^gM-{6ift-xw#i§y (ft t=3a 
MsittNPv, 

6. fi«ft»3^WBt« (*#&-¥), 40%, 

500ftHx; o ipA&^fftft f=o niM, □ $&#£ 

7. fg&MftSnjIftf& #TOj£##JB*&#i#K*5 oooftH 

tcW 0M&£&—£:*:Milil&^l. W4&£&$4Mfc*0WftRfefciii? Sift&^aftX&AT 
ft-4 3§ SIM 88 ft? aeSB&WffrM^'!?? 

19.1 £$ftfi9|ti£M 


'h4£S$it (BP Black-Scholes &} '(f #£) #]MUo ISfn^tB 7 Black - Scholes MfflLfrjiM 

(ft^fnW^liR^ffl^rt, ^l : ftft ; fI^fSj-¥-W^fe, {0 

w, a^/u-siatftwkiR. 


n= ^ _AS ' (A19. 1) 


dII = d/-A(dS,) 

M&, AlSftii^ffi/hWWIiOgrt 

dS, = /*, S f df+ ct, S, dz 
*f/=/(S,, «)M#03I3#S!| 


(A19. 2) 



(A19. 3) 



(A19. 4) 
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hi 19 ^ 

PJjER^: 

dt 1 =0 
dz,di=0 
dz.dz* =p*dt 

dS.dS* =p ik a i a i SiS i dt 

d f- [tf + S f/^, +}gg ^.^AS.y, + 2 f|[>,S.d*,] 


n n 


if [ai + If »s!‘‘ S ' + 2 22 3s/sf‘ ,, ‘° ,s ‘ s ‘] jfj 5& s< ’ 

7 - 7 d,+ " / 

^ ^ d« + ]r>,.dz, 


, dz, 


Black - Scholes 


mmnr-. 


dS = fiSdt + oSdz SCO = SCO) + //Sdu + oSdJB 


CA19. 5) 


0 


xt 1 ? Black-Scholes wit». CA19.4) S,-S , MJfftSI d/ : 


Af _3f. i 3 /jc_ i_ 1 37, c2 

d ^ a« di+ as ds+ 2 as 2ds 
Hitt. dn#ft ds, #gj 

d n = ^[^S(Ji+<TS d z]+ —jjr - jgt jd«— A[^Sdi+ffSdz] 


CA19. 6) 


C A19. 7a) 


dIT -[^ s (fs _A ) + lf +? y- fsTl d * _ffS (is _A ) d * 


af , ^s 2 a 2 / 


CA19. 7b) 


dB^rlldt 
dB = r(f—&S)dt 
d IT = dB 


¥y-fU=^ s >=if-¥^) 

/CO,0=0 


CA19. 8) 


CA19. 9a) 
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/(S,T)=max(S-K,0) 
/(S,/)—S ^ S-^oo 


(A19. 9b) 
(A19. 9c) 


$ 1 K Black - Scholes 


afnXt$*<SS[T^I$ft (J&Wilmott, 2000), (A19.8) 

t= T— ^r=>r= —a 2 ( T— t ) = 4-ff 2 *' 


«&W3l#ia(r)#@£4l, Bite 

3f a 2 df 
dt 2 3t 

m W4/=Kv(x, r)=KviaSS = Ke I , K 

, JjfflM x=lnS-lnK = lnS„ 

af = 3£ ax = J_ 3f 

3S dx 3S S dx 


(A19. 10a) 


#», ms 




(A19.10b) 


3 lf = _L if , 1 ±(il\=±. il>±_ ill 
as 2 s’ax^sasUxy s 2 ax^s 2 ax 2 

Hilt. ftAst (A19. 10a) W.&JS; (A19. 10c) (A19. 8) , ^fn#PJ 

_2l U+ r U+*[*l-U\- rf = 0 

2 3r r 3x + 2l3x 2 3x/ f ° 

if=ilf + l If 

dt dx 2 G 2 dx \ 2 / G 2 ^ 

31=311, 3f,2r__\_2r 
3 t dx 2 ^ dxW ) o tJ 

3J.JLL+ U kk - X )- kf 

3 t dx 2 3 x y ’ J 


(A19. 10c) 


(A19. 11) 


K't 5 . k = X o ^ 't'Mltt T,= e < “ + * > w(x,r)ftfl|)|$&-5£(A19.11)$£&J&— 




3r dr 




3v_( m +ii,3u 


dx 


dx 


-\~ae 


(az-f/fc) 


9 2 D , , 3 2 


dx 


__ e («x+A-) 


^ + 2ae 


(« + fir) 3 U _j__ g(«t + £0 

dx 


(A19. 12a) 


(A19. 12b) 


(A19. 12c) 


ffcA&5S (A19.ll), #flj 


e< " +fr) (|^+/?u 


(.ax + fk) 


d 2 a 

dx 2 


+ 2a -— \-a 2 u~\~ (k 
dx 


l)P + ik 

dx 


1 )au — ku 


(A19. 13) 
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SCBI8HK 


umdu/dx mtmm * 

(3=a 2 + (k-l)a-k 

0 = 2a+Ck-V^a=- ik Z — 


mitt 

n ( k-\y (k-\y , u+d 2 

0=—i- 2 — k= — r~ 

w = e -c<*-»/*>-[<*+i, ! /4> M(a: ,r ) ' (A19. 14) 

%vEWamp, (A19.13) (am^rae), a 

ma u /dT= 3 2 u/ 3 T 2 » giig*w w&&&r>o r-°°<x<oo 95^111. =p 

(A19. 9b) 

M(x,0) = (e I -l,0)=max(e [< * +1>/2] ^ [u ~ 1)/2] %0) = M„(a:) (A19. 15) 

a* 


w(x,r) = -— w 0 (?)e /4r d£ 

2 JkzJ -°° 


I ^e=x+x =»d$= 727ax 

v/2? 


TJi: 


«(i,r) = —: m„(x+X y2r)e- x/2 x/2FdX 

2 \/7rr*'- co 


u(x,r) = — max { e [c^>/23(-fxy27) _ e [(^i)/2](x4-xy2?> , 0 }e' x2/2 dX 

2 v / 7rr‘'- co 


e [(*-»/2]<^xyw }e“ x2/2 dX =/,+/, 


wU.r) = — { e [(*+D/2](^X/2?) 

/i ft /* 5S« 


J t — 1 | e C(M-l)](3H-XV2?/2)-[XV2] 




y[(/H-l)(a:+X v / 2^)-X 2 ] = y[x(^+l)+X v'frFOH-D-X*] 


&±5$ftA&5£(A19. 17),«Mg| 


/i = 


*(*+l)/2 foo 

®_ e |[xy 2 fc*+l)-x 2 ] 


dX 


e -|[X 2 -Xy2?(A+l)] =e -|{X-Cy27(4+l)/2]} 2 e r« + l) 2 /4 

(A19. 19) $^7: 


[i<*+n/2]+[rti+i) 2 /4: roo , _ 

/j = 2_ e -|(X-[y27(*+l)/2]) 2 

n/^TC •* 


(A19. 16) 


(A19. 17) 


(A19. 18) 


(A19.19) 


(A19. 20) 


467 






h = 


.[i(i+l)/2]+[r(*+l) /4] ft" 


/2k 


_£_ 727(6+1) 

727 2 


e -(l/2)X* _ e [tc(W-l)/2]+[r(H-l) 2 /4] jy(^ ) 


(A19. 21) 




, X , /2i (* + l) 

d i =—=iH-^- 

727 2 


NW,) = 


1 f'i 


e - ** 2 dX 


m-*§- fn ir # ^ ji s 


&® 


(A19.ll) * = 2r/a* 

. 2 / /2r , 1 \ 


=*/2o*t'/2 = 


i 2r. i \ *+‘’ v (^ + 2‘) 


, x , c/Fa+l) x , /-r/ 1 2r , 1 \ 1 U 2 

dl %"vr + —r—=^ +ff ^(2 ? + t)=— Tjr 


ln (D + ( r+ T flf ) lT - t) 


a/(.T—t ) 

^5*; (A19. 16) 


(A19. 22) 


/ 2 =--pn , {e 

^7 


[(*-1)](-p4-X727/2)-[X 2 /2] 


}dX 


(A19. 23) 




^-[(6-l)(x+X v / 2F)-X 2 ] = ^-x(/(-1) + 4-(X 727(6-1)--X 2 ) 


(A19. 24) 


3E£#|8&5S (A19.24) ^-y(X 2 -X v / 27(^-l)) 0 


(x-|^a-i)j 




i, =- 


J>(*-l)/2]+[r(*-l) 2 /4] 


\/2tc 


_x_ yi7(t-i) 

y?? 2 


e"^ x2 dX =- JV(rf,) 


(A19. 25) 


(A19.22) 


d,= 


(i) + ( r ~/) (T -‘> 


o/(T—t ) 


= d 1 -o/(T-t) 


(A19. 26) 


®xi&5£ (A19. 16), y-it (A19. 21) (A19. 25), fSfnffgJ 

«(x,r)=e [jrU+1,/2]+Cr<i+1)2/4;l Ar( £ f 1 )-e Cia ^ 1>/2:l+l:r( *- 1,2/4:i N(c/ 2 ) 


(A19. 27) 


Hitt; 


y=e [<* l)/2>-[(*+l) Z /4]r e [ I (t+l)/2] + [r(«+l) 2 /4] )_£-[«-l)/2>-[(HX) 2 /4>^trU-l>/2] + [t«--1> 2 /4] ) 


v = e*NW 1 )-e“ tr NW 2 ) 


(A19. 28) 


SE& 
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i _2^* ^ t _ /_ / 1 \ 

kr=-j -rrt =rt =r(T — t) 
a Z 

(A19. 28) /=Kv=Ke I N W,) - K ^ T ~^\ * ift / #&$ C, 

C=SN(di )—Ke~ HT ~° N(d 2 ) (A19. 29) 

&5£ (A19.29) 

±& Black - Scholes ^^t^MWLMPJxM^} “PDE^fe”, 
jH#orWia-^Kl^Neftci (1996) % 15 iRM&W* 
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anting— 











i 


• $■&'&& 

j?j to 

• 7 #f/K#£38^ (equity capital) >-fr j% # & 4?" (Bp#&./0 H# 

• ^*f-*»+T#-# «E*ftft$» (1988) ft 

(risk adjusted asset ratio) G10 g] % 'p-feffl (i£#&) $U& 


20.1 jiMfttsA 

& 20 Ittffi 80 90 4pft, 
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sms— 


rfj»A (lililll^lfl!) *H&J&|HJ«. 

l»*p- 0£MX ftiifi, jetf#*j&#fjfefiil««1£ 

K»»W*Nfc«&. ftW*M*«T, JJ*M4HE (8PftM*4fnT#W7lO fa^AW 

#k (w*#[£#) mm*®, mm, 0A3 cMA, jeewscifiwini*, &#witjfi*rfl6#* 

Pl^To rft'^i (missing market), gp “?#?o7jCj®” 

m, Site, Wtt^is “AM”, #$itiiifij&*&&tiiibxrMi'{titii&fi*o a inf, jk« 

^TWIIttJftWSfeWffft^, tfcjn, M^M£ftA?57jtM#, #xtjfcfc». 

inMasEftfrWmf 

*3J*, i9|5A “»«” fterttS&ffiifcfT, &#IKJ6lfii#ft«IHlJW». 

i51T» (monopoly power) ffl l§Ag l (fr1&&)i?%Ffrl& 

ff«±. It in* 1986 “A##” ®£;fcfr, ^aWlft*gffliafi!feIR0^»jR®S^^. 

mm, a^x^-xAPm 

fnfif°IM (information problem) JlrfrigrAM 

ft®*” Win, fftAM, 

(asymmetric information) £ft$|X> 0ME&—WtfiJiItXAMJW 

7i. 

Sffti&^^ig#jtwKaiSf®.ifeipffijRUfew^A at®, &$'Mjgtft&$f, Ainfi&suMSF^r 

“&&5&iSfl&3S-fr4lr. #R^M&Mj£#i?”)„ ft|& 

A^lffil|ft#Si[nJ:i5fe?f (adverse selection) 6t)|oJJ@, 0 , iftA&iifckfft^U^ 

WASM^#iP^^c 

u mzniW’ wt*«. ®_&, 

m%mm®#}A%iM, MmmT'im^m, &it&m iniiit, # 5 ^ 3 =$ 

m^#S!j&Mo mat, (moral hazard) fi^Jlo]®,, 

^#»fiU&*««A&*Mt«£££A£»ai£&glF 
+ » tfcin££Sfn®s, 
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inJJUas&Wig, MmmJam^T, 

st«tib*&&T&g'j>, ifl*siMi«i#a@i, iMsiiiffiiji, nm<k±.m« & 

sxBP&mim/*, &#]&#*& (&&&& 
MdMsPMgAit, ftttni&wimmnAmm. xMwt m%&n 

*BW—^ra«&W#W]|SW#j8#£ffii|fc«iNS, BP#ft—(principal - agent 
problem)„ ^ftA (fctMfrtafa) MM*# Sift, ffiKMiifta# ( It $R & St + ^ tfl 

-SB, m^asuaw©*. $psb 

'ft (tt#PE&iEI[$f©f|i!ll8fT), , Financial Services Authority, 

M&frj (twn*a#j “xm” mn& 

^ffelj ( ithSi^kM (HJ ^ , Self-Regulatory Organizations, SRO, 1986 ^ f$ f£ Ht ife 


, |U6«^>»S ***-*-. 






St&ttRHfc: 

fsfflJ5(ll&: 

aajai*: 


3t%iftMn®$gm£bm atm it m 

tio. 

AWRUt, 


aattAtt: 

Tfc«R»: 

£fci+ “jxll&M” 

m B£SLtX;SlE&# 

*fr). 

4-AHfc^toJ:, ft 

tt”(gun g -ho)^:ftfq^i(|iiJ:^-tfe 1 ^g(,^“5i!;^-^”^^^ o 20 tft*H 80 4 FfA> 
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&S#U*lMf!]TgA$A(£n 

1982 #J Brady if $!!)<, Bfitfgfflftl ]8iik#lfr (Bank of Credit and Com¬ 

merce InternationaDW^fiftffl^lt^^iS^^^Big^^KSP^iffnSfem^io 
^(Orange County)fqS^Klffi4p B nW®^^i^^i(:ttM-l^o (LTCM, 

a £ m. & B4 ^ n %t m m m m »& *a a a m ( jb tr m m %- f, m » a m # > w ^ & a # m * m m 

«io fctiio, a m%Mmmnsvj.w% oia mit), fiMaKA+zinjcw^j*!#^ 

*i.5%w^[=o.oi5(a+z)Htc]„ mw , A / 2 m %, n 

%mm®w&(A+z)mK$uA/2)M7iZT, &#&ja»tt#KM£AM&m3,»M;fcPsi# 
if, aMPUNii#^, £&fH«H*s : f*!i*i, fpxxtiginwMMifSfgo 

l£ifciilJ&Ti8([li!)Xffil?(incentive incompatibilities), fcb#P, 0fi^iSP<J MP& AXf£3#lfl£S0rif A 

ffitwixiMj®, ii«rii##a«j te (*iE#«ff). 

$L -X1RM (&£££) WfiATifMlii (fgMXiift) X & Ji A l£ il!l PU X ft, #t!j$&* 
£, Xft#tt&f. 

Aif^WJxl^o £i999ft£mf, W*£0cA 

SstWT-#»ta$!lfn “SUIPiM” liMWiftAifc, 

M£# m&ftimm Mi$$;L¥MBffgio 

(tb^n 2%) & 

(@s> m&, {MMiPm&»AxKo ms 
mwh, mix^ha^ “jua-ar ®w.tibmm±.'{i'&&, Hitt, 

Xo 0jfc, (ffMWWjfcft 

Afg^, xtffl&&?rafTiS8fi). 

m, #i*p, 

3] Lloyds of London M'^PiUSSiM A”) JPfWilL J&MfH JISffl AKIMBO fUJi, if^ 

“itA” Lloyds MBtWMiSi'g, HMSIfcitJffi# 20 M 80 ftftfMMSlSm 

wminM%xffim&f&R,tb*k%%im, a;if® Lioyds®^, eh, & “aspa” *n “ftup 

A” Zm4L4iG*xHk{%&. A^A#i£#M£ffi«P^Til, m#BPAft££»S#, ffi& 
MAfBiimi&P^W] (fcfcin, PPXifcXA^WS^WX^tXififntg^llf^iiU^ilT, MS 
HM2tMX#X£ft “M” 

»SfcJRl» 

ifA3PJAMM 
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m 20 m 

^±6^ ft A A I* (-S&^tti*) 

M, M, (frAMM&A) MM, 

«iA*/Ji-##$, (ft«f4ft) *1f#MfB]M3£iiM, &£#&»*£» 

mswf. a^w^Aaia^fiisWfT^nrwsttjiifeM. a 

Btlli?-^«ff. ft^^^gAflilAft, itA±M$i&M± “town* w#*J» 

m&®7, ft&ttM, u% u ^mw” g#»tEgwMt»MjST, \ttm± 

Glass-Steagall ft*. ft^3, — i8|1986 ^, 3£*& AlgftfPJiffi HAi# 

Mitt, a*. BM4p 

«fr#*n9? 

ft&M, *aW,l&£in*Mi- > MBfTai0J. MfBfraiffl, 

awjw». *i986 ^M^a«ms^«<T, sm^amawmimi:#, «£&iKtfLttMii 

aaasw. mm, (1998 4p> &#%$& 

“#5iJW” HSfW, aiK5IHl«ffJi5-^^fl!l^tt4llW^aW(5I«. MUM, M#ftWM!JB? 

u n&mv’, utTiiii “^{fussr 

«#, “5fc*5fc#” &}$imm't7m& (M£n^#«A) cjaFama, i9so, 

Tobin, 1985) 0 

fiM, (£At6ifc#£tt-AMMM), SPAM^fta# 

^M—(t tMMMWctffvE#, Siiif), 

HiT TX&ft” ftM-A “®:Xmr\ MM, MMM«?&M#|S:£ttMMMMM 

il&MWffl. &&Mli>im#*M-'MI[&&IBIS' &0jt±, ft£i*MMrfj^±, m'tfm 

R^ftf6{£^MfrfflffftM*5#1iMftfiJ3El'6]Mo ^HWGiro 

and Post Office Savings Bank fd (ft—^@,K±M) 31 a^^lifr^MftifcgftJiA^ 100%£:£Mo 

*E&#n:ftj^wigKo Aft, ft-A “am” 

MMVLBfibMiUtb (tCM 1991—1992 ^|'gj^^g) 0 

ft*#;tA±, &frSi±il$#i*;, ftJMT-'t' Mft#iS. AM (WMfiA 

A> HA^raft^fnMjgf^ft^Mii 

MMo Bitfc, 

mi (AM, MHAMf&m |sf#fijSgl»fi?|Jf 
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fer^DD%ixi(© 




**)• 

-ss*# (Dowd, 1988) is#, nnuaiii»ip*i«^*:*Rr±«ff 

u #&”. tfcin, *$&&&« ®#ii#W#*itf!lj&iS 

fcknTDl*SP»W#^Mifo MM, “$£«fr” nTt6#*£iifft&#«l&K. 7J§, ff 

ifcftjmo 

^am, itt^nni^ Mf&. 

»«Ta. Mm, a#'W«T, mmfg^Mffi£^Mi&mR)i££7&^.ft, M®ci£*ti8 

aiikatf^fE0W5:*a*Rnuaii«fTff]i 
jnftftaafrifiaair^a, tip^a«ffaa'ew*#^¥4k^asftttii:aw, £ 

“{fi&ar 


(KarekenfO Wallace, 1978) t*J&, + «#*#»£•#* M#«&l!l7® 


mm (i) (2) xta^wsiaffiMii: (tfc*i^ttw«ff«««jt 

itt»). m, a&*xt»j&M#jiz.wiii«. mm&#, g 

(&»««) **£», murn 

ffi^aajfTaaw.afi^a^aaiRwaB (ttm^ti^fe), w^msw (ft&asjg 

«) npva^, 


«fT«j te £*t£i»&aitJft»a. turn, * 20 iftffl so , -itm^iasi 

«ff»ff», M^nfcWa«taii^«^AW4R 

H, MM?*, &M6frife##te£fagBM*j*\M, 

20 ^ 90 ^, 

m^tiw&sfcM, fci¥*«5*M8fT&?r “#Mir 7. a*wa«a»®w- > hii!ta#xt 

WftffflflUft. T®afn«Fttife 6WI 



5S£S$tfl®G3USg 


20.2 

20M80^, Gios*W+*«frWMflii9:mSE<n0#ffi'C.'«ft8fj ft: («p»JJi«ff®i:) 
££#M«frMfT*!»? *&, + *«frWWSm*M]&8nt£- > h ffi 

(Bank for International Settlements, BIS) 1988 G10 0-fitTJS^'f 

ip, $pm#g:#4iM$ll#:5%, &-&#?& 100 5 HtgM 

flU&MgrfWfc. #|$p, 

Mff^^^W±»fle^5t*r#«3tftW5PJ¥^ 9.5%±«a 

10.5%o iP£fcfMll«-:ttft£T*, fiiPJH'£KJ#gSH^MJ», IgM^m 

(±M#«) M0MI. W4'£3e£«j* ! . 
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&S$I*§-6j3eSB%1xIPS 


sjJt, mm* Enjufcx%: 

&&&* = &&}*-&». (20.1) 
E=TA-D 

g=io%, gp 10 HA[gTA = o. ioaoo)] 0 
&ff’ 'gMfilfrM 90^tE^ “ajf&j* 5 ", i£fl^#8:f«j£*;KD=ioJt7G. 

10 %#m&jj5, m7ffi^9o0zju(fi “&jf?^”, fiKtB»JH!liiJ£#®ci£A<j 

^^cD=90^7C o IS^fgtT&tTfiS^Wi&lto , ifEW'fft-ft BD = gTA= 10 

H7n, RiJ£P^TfItTMfl£fX, £=ioji7fi 0 M*fT#fA$WISfr, E=90> g TA = io„ 

(/Rflo 


**« #*&.** XtfrfrX( = E)> itm(=gTA) 

— m 20-2 


*20-2 «fTMK7"fift* 


--£_ 

(OM) 

(R) 

20 

(E) 

100 

(K) 

80 

#§*; (D) 

1 000 

^35^11# (S) 

100 

1 


(E) 

900 

| | 


.&$rA (TA) 

1 100 

.&&« ( TL ) 

1 100 


mimz-m u mmr n 'Mam^ s 000^ 

xffi2ooo^^^a^# 

(non-bank pri¬ 
vate sector, NBPS) £110.) gjg, HcillM “frflfi 1 ” A NBPSjj&^J 1 (S). * 

TfWJ^ffc, NPBSj^MW^o 0itfc, 

flf^rWD HJiSinT lfcli. 

tmm,„ iiiHT-t^: 

!• ®^= (tbiiP^JK 1 Htu) 0 

2 . U®W®M'ffi‘ , fil: (tb^P5HA) lnffifSWMMo HlJj||:iMtTf$ 

l T%zm, 
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3. 


4. 


i&icttm&m&mmsczjs). £« 

%r (fcb$PfrW^m«»iTi5#)o 

ft, 

SI). “AKS?*#” (undis¬ 

closed reserves) gg “^H-^” (provisioning) 0 ® Ifc }§ A ?f£ # A ffl )|£ 

3fc*MEBi#l§sK#?8’Mffl£, fcb#P 1998 *F £ £ W 3E i»i jffrf5Ef|[JtJ®W 

m i kWLmmn®M i £ . 


&fr—tkjp***^itnsiiit^r^ 


5. *HH£{t®& 


6. I«t: TO^fflwiW^Wfl^fRMttaWnlX^^^lStfl!!!^, tt$P7jcX 

&5fr£W-'hW±PKMfcbfcl>. 

^«Sf. 

#£. W4.'£"JMMftM$: (ttiaiKBStU&n), &&&&&£& 

w@m&, 

9rM&*yE&g£(E& 20—2) IMf&JSJR&#&/&3fl fc = 9.1% ( = E/TA = 100 / 

l loo)„ JRjfcJiilJMflj&jifcfi#, ffifibfnip^llff 

JHT9.i%WM. MM, 9. i%ji “M£”, Mitt *#»!&;£*; 

#MHifc®*. *0S4». 1.8%(=R/D) 0 

fr4ai#ffi#Bifpri6#jt5®f^®i^/i'jjPi. ewans- (#&) 

HI, 'ERftS&SSrj** 

mftttast&tmmRpMm&'t’M u m&” mm#®#. 


4MtW “BLfc&Ji.” ^4L#-^«**Tlfe^T*t, SA^>»aJi«., 


“££” M£jU/NI UbMa^M^MS^), fcb 

ipftff®», iPM# “®IRI6" (BPfgi:#3i^)o “M^W” J&M^tb^ (EAR =E/TA) 


TA = D+E 


( 20 . 2 ) 
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Ill sun 



BD=gTA 

(20. 3) 

inM 


)##«)*#« > H&ifHt 




TA-BD>D 

(20. 4) 

ffiffl^(20,2), &*(*# 


E>BD 

(20. 5) 

ffl 


EAR># 

(20. 6) 


EAR = E/TA, g=BD/TA „ @jfc, WW 


Jtt$fc.Jt—Pp EAR( = E/TA), g D 




(risk adjusted assets ratio, RAR) 

1987) 0 RARji->MSft—ffi)iE|WI^£PM# 

i$i#q, 

?ta. 20 , sofqloo% mm, ( Wi , »=i, -, 5 ,). 

v ,, wa 


RWTA= ^(w./lOOW, (20.7) 

1 

RARJg^* 

RWrA^ (20.8) 




BD =g RWTA = 



(w,/100)V," 


= g[0. 0R+0. 0K + 0. 2S+1. 0L] 


(0. 2*)S+sL 


(20. 9) 


Hitt, UIS:L(«; 1 = 1)W 

S(w,=o. 2)WMB&W 5 fgp 0 E|W!W^SiSfflT^|WI|l|S!^j®i:ffiyE|iiq<j 

Mta, ^ gio “-fftJxll^”,, Hjifc, £q 

L g = 10% , 0. 2^ = 0. 02 ^ 2% 0 j*^ 
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> #£(#*) 

TA-BD=TA-gRWTA>D (20.10) 

# 5 ^( 20 . mmi e, ta=d+e, 


&&&&%/*&$ > RAR > g 


Hilt, bis EM, & y hai^]£ i i : ftl^ 

RWH'tfrm . -fife, *fTffl)tfJxlMa (^*@*J-ji^fct#|) M— 't&jfcwa ]Kflf#Sfc* 

ifc, Situ* 8%. 

E= 0.08 (RWTA)„ Jigt^PUM, -tfcnJW^i^iBa^W g{t„ 

&%-imMa»3? “SiH?”, £ Cl H * It M J® g (off balance sheet item, 

obs) wfirHm, mmB&ft&mmmw (it$n^T£&»iiigwM), ^^100%^ 
$#&h^„ 1 5 o%^smmm^o amwMfimMig, jmt 

20%#j$ftfcH?o “{IH^Ml:”, SffmWM 

“MI&M” (w,) ma, 

gio “%” UM, ap^HI&tsia 

M 100%. 

M5II, SffijfnflPK&Tt. a® 

emm “mm®”, cam, 

# ^hs? a * w it a 

feWM.mMxmTtti^ (ir$, w> ^ 20 —3^ai 

mmmi&mz: MOTctep'j^witM. &&, mnega 

w “mm®” («/,■), jaaa^o. 5 , jam$# 
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Sj£6B^Jxll@ 


20—3 




1 

1 




m&et&i 



ftiCG&i 


1. 0% 
5. 0% 


3^910 to ffi^ttinnj “Hrt9>S” toRWTA^±, #gj-^&to 

ftitt, ^$¥ 1988 ^ «E*^MlO to»?;*ffiift. ttrtKto»J£BB*ffi.S.* 

4HF. Hftfll&#S«#&lft3£togimi&. £#20.lxt3&£|5J«&fTTfcN&. 


■ 1cm 20. i B£4?ft*r3llfc 

1999—2000 «1988 «£* 

^iX» fct 100%, 50%, 20%, 10% $> 0% it £ A ” $iAA^!t'|4 

AA. $*», §& OECD &&, MP & 1$ Hk & t % % % ft lh 

W^£j£S#l AAA AAA AftK A. i§|3 A «£*^tHl» * 

;€ $ 4" iff ^ ifP T & #f J*l & o £p ^ 41 # if ^ t A 100%$ A ?l, 

4**7 «£*^tKA» $#«, 

Gg^$flA#iA$Lffl dWf«$7, *p#£##Af3) t JIHf £ T'Ip! # £ $ t $ 

itlflK^Ui ($L$t B20—l)„ *, A o% (AAA3JAA-) M 

150% (B-KT). &##%¥$$ II A 100% o ft# ihAf##^, 

g%£««if£7 #f% XitA###!*, % 

“*w a^$$ it am & fe ® ,1: 100 %, $&f^ i5o% 0 iAfit 

If i‘j AA-KT07, fctJk 20%^^Tf 2] 100% 0 


* B20—1 




itsiS^ 

«fi-—4# i a> 


&i$tfi«jB*fcflSffljxii!&fts (%) 


AAAffJ AA- 

A+SI A-- 

BBB+flJ BBB— 

BB+flJ B- 

B-lUT 

0 

20 

i 

50 

100 

150 

20 

50 ! 

1 

100 ' 

100 

150 

20 

50 m 

50 (:,) 

100 <3> 

150 

20 

100 

1 100 

100 

150 


SHl 


ft: a) mTmimmmttiVKykun. 

C2) *XXtXSiJ*frWi¥ft. 

(3) tMD6XH, ifffStt* 
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OcffS 


100 

100 

50 (3) 

100 
















eg use 


#ft£S'A v ^&#iS##>£t#^if $ (th^p, ££@, FT-100 + ft A 15** 75%#-#>£t 

70 Jit^$#}£t4Uf|Do &***, *p#M0&#±£$|i;&£gl#/ 

4Mt*» 4M, *£, fr fa tf if ft ■&• 3 

fafaftfattfl 8 Bttfcfafafaif#. (*Trt^itJfl#3i, #&#25#), 

##i«0 

I^T±®iftWW(si*^. X*ttH*£^fafatlji 1 ftfafafafa£*W*ll/,l'Wfafafa,|ft, #r* 
tisXI&^i,^'l±Kl£&#'t, 0jfc&£*£#&$#£, “fr^SUk” £fattfiH, 




G10 B^ftJ&friP^ftfTfi/h 8%W RAR M^o «Bg&$i!D (1988) ftj jt ij£ S # ±-!? 

EEC«HSJ£flf#M5#-». 8%W±, 

“®-ar c^ap4)“«iij£ u m~mr ^*>o **±, &frw u %-m. n » 


$&-&$* 

• JBt#fcJt<, 

• W#** (**f->. 

• (NCPPS) „ 


JRif-^cAffi5fe/R^St&*^pjfii^JW«ljpJ. a#&MiSU§l&. 

®f*M*/JvftS4%, gilfaffi# 

@ “^it” 3tsasw«^. 


M-&8* 

• fit*■*«.£,* (CPPS)„ 

• *.&&#£ (STD) 0 

• ±*r#&L#.+o 
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&@nni— 


ji &n “nawaffj” t&m&vj.jsttiaMXtto -maj&ji 

(m^-wak i—ap^>. fiipnifi 

mm&” am ® 

# (4Hl«ftl^lt) fg/8Al&)tf«W3yk 


«fjw “*#r 

£AfJ^A» -$iAA, MMimOiJMfiJ (BWiMiPfiMM) ArMAWA&l&AA 

ift, “Mftfi#” iWfl mitt, 

(bwa/mj*) t^vimm^-WL 

aM'&Sf;*. mitt, (foiswMG 

'SMwtSifM/jNsMA (tb&si^A) m 

m^±.^r, mittm\iT'&m*mr^o 

“^A^” 4llrWI^I#ffI®M. IgfiWASPn ($P#«a. ft# 
fP®Sf3£^M, ^s]»#^)#|5*^-^|!!:l:W»A®J#iE#Wiiif, 

Sik, ISfTA^A^ni£MfSS)r‘«}IMAi&£”(RORAC) 




«±#f#vm*, ^fl'mMW^Ji^^fP^^WSKSffl-fi (book value) 0 ffcfnMI5£» 

^^wik^xt^j^fp^^iaffiffSo (gaap) e<jiia (^f&g 

MtttZi— #ArfeSAfflTfJ®'ffl-{i; o SM, (economic net worth) jfcgjft/#fi| 

(economic value of equity capital) A^/^fPfftftWAtrffHI;^ 0 jgi# 

ftftl$7fffi$fkfn*AfsBMItMi#MffffIMMo “Mfk^”, 
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n§ 20 m -f- 

ttimmmm#, awitiJM. ?, -m&mvwiR&mttt&rAm 

&&&& a $imm e v ^x^a-l, mst 

AE V = AA-AL (20.11) 

“in«±r’ xm, mmm AA/A=-D A dr A , AL/L=-c L dr L , g 
dr A =/3dr L (0=1 WM) . SjJfc 

AE v = -(i9D A -D L *)AdrL (20.12) 

k = L/ A=l—E v /A=l — EAR„ gilt, & *fc W&8f WM 

Mf: 

(1) ffl “A” 

(2) frffL/A; 

(3) 

(4) r A lltf r L (BP/?W*4); 

(5) *IJ4S$ftW!fctftedr Lo 

&na, (sec) 

»*/h**i?*. mm, 

&o &4*M»7|:»M!t^o xtTHSW«ff)lk, 'eMfgA80%$ftSJ 130%, Hit, ft 

®&: 

• (HitMPJEftlWMft), *JBrfr$&ftft£tf;frfeip£ 

±o £MTS4fffflW-#F 1 3££W, MftfflUJ^M^if, 

Hit, 


487 




20.3 


am, #TJMI^|W)Jxll&i^g, ft*fiJ4UL¥ffil^> ffljttttHRt (*Rfr0f##M “SR 
a-ar M). 

M,i 

• «M*sw£:i*^w, xm^okwmw^mimm “#5'j” w & m # 1 $. «&=££ 
ss&f&w&iatMsi, tt®ftmftnm'&‘8Mm&zim'j>T, 

• «BSfcfti$C» (1988) 

Wo t%, W-'NEXtMMM (38ffitf&£f*4s> Mgr £«;,-. MS, ]£! ; M#Ji: 

Mi&Kj* : ^^wsftxsr« I isw*/j'a , fi&ia-a. sm^8% 0 

E = 0.08 (RWTA)„ # S M«a « «lg£$ jig M 

(to 

• * “*rt” m “*$r #a (tkittia# 

• <Q*#ft1K» (1988) WttfflJ8l*#*3tJE*5l#«±Ji±5l!6«|SW, 0AMMI& 

(thin, ftWiIkM 

“«” nrWA^fBfTikW MA £$ 25 — 



1. #Hi«fTikJ9f«4W 

2. j+A£ “tfWtffic”? 

5 . u mm* n mnmtY'A'i 

e. irnmnw “gi^” # 

7. 1988 «B£&fti$C» “M” » (BP-®« 
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#) «$ — **«. 

** it #■£$#) i±at*-^ “jg^Jl&e^”, 2000 46 

(Financial Services 


Authority, FSA) 0 

• «-*-7 lf*S*t«tfW«lSiaW (S&L) «Jtf «;8U|HMUltt 


• itrfe-1988 4 ((e.£##iO & tfitMfatfi'lt ffl Af&tfj&< b$ 

“Aft-a*- Bt, jftf 

^t-fa'H $L # i± -f~fa.$L a 




(BCCI) 
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> “Co - o3 IxU^i/ Ha Si 

smsitdftiiiiwt#). @ifc, £B»itaw&ffi*nim "MA” m&ih#$4i 

|-#HllliliMil«- BP (G30B£W) «frB 1990 ^jgftS#iffi3|6ja^:«|^]KffiA, 

• Ml&BMMAWig^fs, £# 3 NM 3 jgjft&l. 

• mw&ki (mimMBftMB) mmit 

• &#«& sm^t 

(l£$R 20tt£IB 90 AftWHAfP 1997 A. 1998 


21. 1 



mftmiiMm'&imfomxm-. saaig (Structural regulation) 

isjfifif# (Ai998 ^w^^iijM^waMFSA) 

$ifi^flftFA: 5 &t&±Ji#? 1 : W. M, £^]K£££M 1 t«ip*ra. as. *£» (A 

1986 ^^ a ±M#” Jsmnwmtm, spiwi&m^j&iiffMM (mm) 
m^mti niajKp±wKa (Asmitm, tgw&aM&j*). 

“^BiS” #}#£„ ±ffiWA 
Mft*Afnftfl!UR££* 7 *IWffJi. (^AJxlltfPift&) 

(conduct regulation) W rfrj 0 

&-t» fiftliJ^I (BPS^^iSWSfflsIS*) WffiBJ (Bp&ffi 

^1®(reputation effect); A(Kl®Ss;, 
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m2im r 

5fttt, ^msa^m “ift&rt** (SPstfttK *g 

#*MS. M, felft&T #JM, 51IH1$ Barlow - 

ciowes&&&&&%=? “%£&>” m 

sajffjR*. mm, 

t»fiAfi»iMi'i | . mum, ftA-'NSAwsi^M, (bccd 

3 M Nick 

JhJ® 14 jZ,H7EW®AB, 1995 *£«}*. 

Bin, PZffiMM, “P^%U&”, 

ffiwfpxttnwwrttiisflp. 3£awnawjeflfis:#a^¥&4TB 

A^ft, MM, aftftttt^a “SMI 5 #” FSAjISi 

H;fc , £#20oo#;tf-JF#gfr. 

(BPHSW “Hr^S£” (thrifts) ft£a6ft “m$twg”), 0A'£fn&ft$icJifB 

**T 


KSIMIlr, 1987 ^6ft «fgff}S 

3B> (Banking Act) Aft±3?&ffcji s 

(2) Ht3fM#Mffi#M69£H:ilitf&#, «?rAfttf3#j&8!& “£SAft 

A’\ 

(4) K^JEJ£*fpaE5fttttl:4s»5lKEa, fijiawiftsw*/h0«. 

(5) m 1979 ^W«ff»*-#» («ft£*i^**# 20()00 3S8, j£ 

&«^A&##;Aft75%, 

J£fr# (M*ffi«Ui£tti*f8?T) Aft±&#;»M}S&ft “ffiutMSft" Aft 
(BP»3Kfc&*in£#) (injimnf) a#±$is; “&&% 

&3* (rffWlt) ft 3S £ ffl £ R £. 

ViP (tfcinffi#, ?MSft$p*;$E) “«M”, t® 

«h#±iw#^, &mt7 £&&£&#%■%&. 

Pft&Ai- (ftfiHfciSfj*) ftfcifiiiAAftJRft#*-*. MM, 5i&AlgftMMfi‘ii+RJt}E&® 
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£Hi*§—essa^jxifiga 

MM 1986 “MAfe” (CAMEL 

approach, camel Ji/l/hftWf¥f-$#&)» f8fi, feA 

$f. (principle of subordination) 0 s£;f!i&, 4$-f*S M WHa1?#l$J^B 

M«fr&fmjia«WJlStf, (Kin, MFSA& 

m-mnm&ft, mm G3omm^^«im, ®iistiMwn« 

7 «>. 

«£*&&#>££» (1986) (Building Societies Act) 

BMRfci. (tkjp/uwfiiift, smik mn 

fctiLFgLi&m. $1^*7 (@3£**M) (IfffAJiKEim 

/*=£#). (W-7*AWPg)£) 0 0jfc, i£BWH 

7 fSfl, (l£$B Abbey National pic, Halifax 

pic) „ 



1986 ^, ^as^aa «£*fc)]R&l!l'5£fg» (1986) (Financial Services Act) Xt#&?rW£ 

HAUL'S &M 7 “^Scfl^TST^B^toaiE” MJRS. 

ik, (sib). snm- 

SilMtR (SRO) WttWJatrffi*^*. iPS-^flttAi^jS^SRO 

l#7 “^jlklftJS”. Sift SRO “iftAii^”. SRO-a®: vE 

(SFA), 7S674K glffigs AK£'ftt£ (FIMBRA), (AFBD), 

S^MUStWs (IMRO), (LAUTRO) 0 « £ MIR & ik & * » 

(1986) *SROWaWJ»#f^ft!l^7H^±|f#®. 

(1) #ffiS^)lkWA)lkASJi “^ir A; 

(2) 

(3) 

(i£$B 7 M&). &ffi, -# 3 R 
& 35 $1 iA SRO ^ l& PJ “ j£ If $t M ” ( regulatory capture) 1 $ P|nJ ( BP l£ ff] 3 £ ® ff "S’ Bi JS: 

^7$MffiXji£;#:fWM),, ^a^aAJRJ®|iBl^!lJtaAS^^:(5ja^'—7<$M#PR 0 

^■Aifelfctoft, (^J$Bfe# 1 #^W^aEI 5 ^^) &# 7 jSA&f 4 . MX*m^r 
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m 21 m 

(sec) 

( 2000 ^) sib 

“M®. J&M” (FSA)o rn&, ±MM&ik% 

ME£&MT, SPM*TSROW^W®«W?il§L, SPMlijT “Mm\” FSA* 

^atiE 4 ia^-«*aM 4 i:is$ as^jiTc) 

wmm, m^fsaw 

^aam¥i/i-a^0ta¥, m%% i rwja*mrt'£ (w^ji'BiftiifHfsiBfnsRO) mfi&fc 



ft£Vl®)o &MB, (S&L), fgf“1Sr#S^” 0 

20 TC 80 w, 
fi (fslic) 

■&m (SP#) (FDio W*g?rM*&iafTM*#o SIJ1991 

4 ¥M, FDICMST^SA^A, Hilt, SMTlS-TItBMf 1 

• mjE&mn (Corrective action) : j^M > Iflff 

• #© (Forbearance); j^#1f i)£T - 

• (Government investment): ji#1ffi)£T , IfcJfflUft&ft0rflf A 

mqiE&mMT, FDic&iHflF«?T«@£Kj fc , a#SRTHWJi, ffijat'E-^-SCfcJitRfT 
«#° FDic#A#^wg-®^#M ^ 0 «jff&^riBiaa fdic 

(open-bank assistance) S^FS1 S<I||t„ j£M, FDIC 

#ffi$fcKlft*, W#»TOA«ffM 55 F«^. 
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&MTm - 

^*^r*tf-a:3pJw«:5fciRjft*i»sa^^ “%-m? fdic ##«&#§*£#&#«*#, m 

fdic 1 20 tie 90 , fdic 

(bif) 1991 ^ 

nn, s#M7 <«??»*». faNftfM#7-a&#;, seas 

, &m%&&&&*&$*, 

M^ht^feJI “§S”. &ft&ftWVJ.fofi*BLmi&& 3 g, 

%&%&&%, ftJ&-#ffif«T, 

W«fr*7«3l *«»«!«*#, £?F$ 

«fr#i&T. n&AT%r&)%*, ajfc&frtB# 

W&fi£Wj®«3lsyA{m#IA M7 MA*j££o 20t£90^, A^75%Wfe^» 

SPJfe^lOO OOO^A^ItPi^W^ro ^Sf±, FDIC #j@ii'iEj®i£fi!£j ic 

Stffc, ggjRffi 

in*JF]»[«ff#Ji*®lift®fT^»SI«l«l#iaJRSIW^, 3PAMtfcM3MTHgElft 
$ih, it^JT^iE'tWTir^tafijo ^ 5 —a®, SRAMff^ff^r#nrt6^ 

(BPitH^ft). *M—#5Kj£iA>3f, £nHM$Wt£&A&^#M£i#ff 
j., ifcfeASW#jiWfli» 0 a* 

mm&M@Mo 

##:&(& 

& ms , s®ioo 

420 ta7o^8ow»i. nswwAfs±?h 

5!] 1988 ^500 

500fcMjc. 1989 ^2^, ng® 

®&^T-mm, ^sara^M fslic «am«aa«a^ 5oo£«im«i. at-« 

JtflSJfl^inSSFSLlC W8f& 0 $®, IHnSEftsfcHit 
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£QUS 


ifc&'MHIlB. 

HL-zm&mx&m “mm* imt. #«##;«» 

Jftofllttil*;. JAM&^MIStTSTfto 

ifnME^WWMo 

t, atm (fj^) 

*jt±w “3 cx^ia”. a* “«” 

7 (fcfcfti, 

££tt, 80>, 

3?-^«A£, w&'&rtw* mm, 
&WmM±±% (SM«7) Sfc^aAmfrilk. 

iw w&tm rm* 

fiU&-&^4*afffflS-«tWIS®l, 3fclOJtii&#fiR,l!&W«ftiE (tfcin, 

i75|«ifiA*SI«tS). |W1#, 
ttifft. ma, R^ “itrnMA” tsiMtifT. 
m, ia#Ml®lUR1HfRfT*rt*« “»’ KJ* own, 

#JSL <Glass-Steagaimgfe», 1933), 


gfllHS 

wttisjf*. spa-m^ts «tfWJ5f^r#«t^ji5®A#i5fe. »$ffefnxti53fnMffi 

is^r+w “fejur c®«> »^. 

FDICfBFSLICW^m^AWm^MinWfJo #I$P, FDIC AS^Sf)*® 
iie^HTcW^frft^WWii. (#M*£l£) M#3fr£IHfc7 100 % W 

«, tfltfSS #«##=£#, M#5fcfi«Wft#At&lltt7«l&. #>J$P, Continental Illinois 
Iil«AWlO^«ff^-, 1984 FDICXt*MW#»atfT7ffl« (& 

iSioo oooHtc^:±^), ®-A®, #£*«!?** 
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(loo oooHt£iu±) AMWMiiiit/hf^TWMA^SAW 

anflj&NB. FDicssywffl^*#M^ 0 

jttw#tfcWflbnsawit»« 1 iftrajB. («pa*$s). 

B%£fQtil¥lMft*i!ltinttlStii‘gX&%1t' £iHOTWA (&#*&£) WOT, gnTli^i^PJ 
MlWlffcWifcflljMSWiF*. *£, JttM^fB#tti|i^£tt&gMWOTJS£;fr, ffijgfl 
£H!ii#tntt, M£#«Wi!£1fJxU& 0 


21.3 






*20ta:«a70^ftfn80^'ft, H3&?fMi|ft£ffi$W&lil[ti!l$r, HrW^MlJlMdiX^, 
tk^P^rprU^JF^S^, iiflfc&ffi#, SJ&^o -ftb 1HSBiCJ' 

£$**;* if, X V WJSM 

*JUSikSCi§7lJ«*Mfe$f&, T;tffcPIOTxflgM§fcWflf:£o ffiftfegfg 

±, IfciP^Mi^WOTiljclft. &&n*#3, Hjfc&frStfeftWifi 

B^AOTfrBBg, B#fiU&35g|;jIgM*Sa£, *jfc, 

USM^fP^IAT—^^^fgJc^ifJai, Wit 

iX (HBJ&jgfcW, 1991 2 /J 5 0). 


»*3SJEM* 


fr&^**gW-«iaM^*3££M3?5jX &*m«W£ifc*, JtHW«*Ttt#jft5 

(#& l JHKJxl|&, 5 Ji if M H&). JfcfnBmrPJ, IMtW^^- igJftJf^fiiL £ 

xra^fPJFfeSS^, #|g^#®&igw^ff«gBW#l&)lk#. 
m 2 ^»WfBfx*tB,A£BW&ttiOT)lk&, m^{\m3\7% l 

H 3 'Bfn#^fiJgXOTJ$c (i££q, *>)- 

TM^ifcW^itKWMW®®). ffiffSlurKSftflAfi. I 3 ?IWIIt^M!I 

ftitM!l%t$j]P&#, &PJH l #|gfp|t 2 H 4 

&#’ ^3fMS±tt«MBgM W. MJs, » 5 $&W$?TWSf*®/b 

TflrBto*. «Fa^te$fT*#j£#OTtt)*. JOTW&MMSiOT#W¥«M, -0$ 
frttSd^A*^^, wawjwmaijgist (3f«ti^*iuw#^it3ij) 0 iifstffMje 
^##fil#W^MOTItW£:N!j, 3Z&&$lMm : ?M : J 1 &$&Mmff. 

xmwztit&xtm 4 m s ^BWBff*jRa«ttaji*^ttw«jfi, awa##^. 

aS-'hBtlSI^-aWIBia (JP Mishkin SrfttB, 1992) 0 WMJrMtt w, spa 
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m 21 m 

Bfc). s-2ri». fllsff3RriBWfftmih&«im 

V3Mm$% (BPJttflf^S). Mishkin ik%J « *f 

T, ihMW?r^W£T£tt#Ltt (»»#««A# 

ftj, 

3&, *7tt*/&**-»;*&*. “$r*” ffifi 41 . M 

in, s&, »&«ff®ifcw. %$.£ i+&m 

»tis#ts5. *#. nnu^aiii^uiRWffi#^ (ttin««»fiE#), 3t£»ist£S8-;*r 

(#jbj&25*>, 

±Htt«ff 

9 

& 2 MHM& 3 I. £7*#!. Min, 

Tffifc). ^fri#IK^R|BriM«^S«HrtJFJ»ik#, 0jtfc*t6£gfl!i*N7F 

»«»&£««!$ « Glass- Steagall &?g» «$ ft 

ft. ffi#, fit. MRfAiSM* 

Wftl»MII3fe#«ffi«l5ffi«i#IS:^l*:#l&'1*fi!ll!j5. xLA, *T»«ioo ooojtjGWRtt, 

“$f^” ##:„ 

oooUtuM^^IS;##^ 
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sum— 

't&'frM&noo oooUtu,, i£jRflc£, in*—7A& A Htf^Tioo oooHA, 

ioooooUtc, MmMftlftWISJfflftf, a^A^FKt6#g|ioo 000H5u o MSPifeitiH TSTM 

ItfiKWlfcJIftiT—9iit-*(^#f*feA#«l8:tf-*IWnrt6tfe. FDIC )RFifi#ii;;£to5f£»f>—/J\ 
SP# (in 5%^ 10%) FDicxm&ffifrteffi, i*5%~10%#$aft 

*’ (±Mioo oooUtc) iRJRft*. &&, a#*Trfr#W36rfe^r« 

MM#aiixiTOMww$'ffc^T«i^ji®aise7 

ra®. Ha®jfti»®iStX!r'&W#ft»ii-4!lttSff—T, HiW®*:#*##—*|fi|Ii, ttin, 

• (fcbin 1985 
W'WiftA mmi£W%i&<&MmAA?ftf!il® / £n!}&Wo 

• *3&#®AT, inM»MA7*7£®mM affirm, 

n^-o mm, in^FDic?i#^m-^i3#^(tA^w#^i^^iwjn<)m^, ja#e^jtja 

2tS*mW®«, (Fba> jut«, M 

^>o mm, t^, fdic 

#o ffcH, (ttin Penn Central 1987 

»$gw>, 2&8«£ffl£**ai*#wa£. m, ftM»m+$!iT, mm^mmm 
w«waw*»K»f u mxm” 

& : f-7G£1%&ti ( j$iXo %#b, “AAM^ffgit'S#J 

W” MW., 


(ftEfcla: In ifc 


N®W«£'M*ttl&l«]«, (ft^Ji^^A) i^W#ait#|fej6jaw. in^* 

it#M®(Bi«nrig^*e-#. mm, &mBLG%&&#&%&&&&& 

in* “ifeA&fr” W^i^.RPg 
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sg2i m 

«m, xt/httJNmtr, 

*aj>jisw«^nrujiisa3i*«fiis u *sumfew “m^m 

nth” m%m. &#, 

a»f^aii«»5fi0wai!r. Hitt, 

'EtfJ&gft&Sxt ;§*$**. Sjlfc, 

wttiPWjii^attaa^awjf^BjBflrs^jinaTtift—ftsA^, 

ift^wrswaawiaiBiis. 

21.4 (BCCI) 

1991 ^ 7 , 350 , g^ 

w. x*bcci 

M. AfnMtt*, S&BCCl*H*«#«g£*£fflW, fi$l5*±, -eegA 

*&flttB;&7. 

gBCCIfiS^Bt, Zayed 75%J&$h (Zayed iftgE 

?&#•) BCCIIE^TW^SfflWag^, — BP#, Zayed i^H'JB'J&AT 4. 4 & 

ifc£8W#*i;te£&fifT + . BCCIW7 

A#ifc# 15 ooo 3|®gc 75 %##isf#'t>5'l> 

BCCI $?rfj#l$J (Monetary Institute) Ji^/^iSMIK-Klfft^T 

ataftffirfew«M#, f[«f##^xif«ff2£fT9nj±wr#^at, Ma^sa 

#-¥ibi, Bccigiii'Si'jattif. "fet 0j*/$fcm$M®itaai*ig:8-M&iJf]?ff^f!j 
%!? y , ^^TKt-^AanaftffFirstA- 

merican Bank Shares ftjgftJfX,, Wit ffeffc ‘g.'gM’fefi 

j&filWISMT BCCI, M]£*&:*■ 3Mft bcci i&&W{frtf8£ 0 

SM. 1986 4p, 

JWffefrWJfcgttj* “*£ffi£-IE” iftffiBfl, 1990 ^#A 

|g{fi BCCI WW#MP0SJ£ff52E?f4tta. &^*JSL^lUtfcajl»A5ttTiftR# Mfciaitol'#: 
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' &mx.m — 


mm*, £»±. bcciMM ffiffij), 

«!?***& Zayedi^?, ftl5^jftf#|!#I|!|ji|##, 

WM&1T Wo x<f^a±3f«ffWjlJiCiftlRJi^!»^«tTS1f*MW¥S. 

^#^«frifcftJlfJK[flF^ilfc*Wffi5fiffliar. M (1986), 

tt3»jfeS+ 

^*«w. mis, txmm 

(**«bcci). mm 

MS«U8ltt£f*. 

bcci«0jwi5iii«x*2i.i «t»airTAtt. mn% 

(Deloitte and Touche) 7 (1MZ.H7G), 

gifeHS^BCCIft®, “fcjjt, BCClnl Mg gamut, &&#&%£ M&m, 

(1997 ^7^310) ftiifrftRJElftiirajitSIS. Siffc, 7 d££A, * 

Ifcsua, ffi#A (#lfc#*fl^#J#£A) *aB#3J£3?«ft*(&ffrtt«i*&g 0 ^itbfwiHt, ^1W 

#§Mm+$<Jtta}7 8 ooo AHVIff. 



i 21.1 BCCI if BOE 

£ BCCI epi&itfftj&f #, PP£#ii<fc#, £-£€#?!|&t #7 “fc-jH. 

4#A, (At**#) HJfc, -$A3/ 

3p4#j3zftf * tt JM* ft * ft * ft. bcci$&3h&£ 

)**#W**gS, «3?:WJMP4WJfe♦ *W. £tfji, BCCI£^fttt&<p***i±_jjt# 


fc&«ft£3|S4i|>£»IBfttf jk*. **«*, fti£#o BCCI 


• f @i£fr ^ito 

• 4f 4: R ft «|5 f *;JpS. 

• ^ip5S#t, JMf4f4#7#II 

• S # & * # Hr £ itf (#74 #/#$:#), fojft*##*##* 

A. 



21.5 



2000 ^MtmftWJIS[«|nI«B^Ji^ljt’S9WNfli> 
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t%2im 

&-M” WM. 

• 0*&»fcj(fcb$n^@fe>S.^11 ai^^*n@J. £J$14 

51«W£S W 0 &SM), £HftltHttJK*{tSiE@ft#mAa«. 
mfm&ik. 

• ftffi, <*iE£iS7rfr*fl, 

it) tt*/Jv**ft£«K$. 3i£*af*4s«A *t»KKr B>f, ]££#(* KJ*#8ltt 
MSittfisb. 

• X>mSfT*%, g 1998 ^, G30 TE#^^fflj5ait*/jN«*g^ 0 « 

( 2000 jg^wiiE^MiffiiSo «e mfcwm 
itifc. flj;»fl|&MK*??:*£T-:*i*ifc. 

• MEI^ “SHBT *«S#f^5l^*-®JtfTG30 aStHtftT-^I^WaR#*. iS 

^rsA^j^a^rssiigf^fT. ji “MM” wmm, bp 

iijKMTBL 

iAwoti^sfflTp(fos^ra) m&mm 

uwxit (ia^^jxut, 



1. «e mfomsu) u mm£%mm” mh-z? $u{sj%m? 

2. ft&mnisMm&wmzfettmjzft&ummfe? 

3. £££fl-*|HIlg? 

5. cjw gfw^a^a/tiiwwjis^wisifeaji 

ffA? 

6. ff*A;J§ ((Glass - Steagall £fe;$|»? %ft A'S^JS^T? 

7. ft20tta80^M^tt±e. 
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•*S 


f 





• (Value at Risk, VaR) $(!#£&, VXILfe.Qr'A&tfc 

• — (*»Jft.**».h*Hi:) ^VaR^^r 

*. A*.#-t/*#.*. ##&*#., &&& 

($>L) .£&$-*#. Jt#^**#* “delta—j£*” «, “3r 

M.— 

• RiskGrades™, UNfctf “^J.—;sr& 

7-^#/?)#xJL 0 

• T If “tTM. Ifr&M” 7F'&tf)Mj f$-‘)i, KXyS.^P'^Tii.ii "delta - gam¬ 
ma” (*»0£4H-y**O £4. 

(simple moving average, SMA) $*l§Sfci]qfe&j3l!j *£1$ (expone¬ 
ntially weighted moving average, EWMA) 0 
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• (back-testing), 

• TJ*1r*AI!H$***JE***i* VaR :£««**, *> VaR £#*£ % H 64 * 

•fXl&„ 

• 7 *&**#**#>#***£$&&>*&, & 4 & (Basle stan¬ 

dardised methodology) > “ESi^xrtSP^M” (Basle internal model) 3 T 
(precommitment) 


tif—G10 SitM'f #£ <B£fctfriD (1988) £T«J£5f*3EJ£5$, 

(inlRSk ffl#, »J#*i»#) **M&liktt 

wi (fn— sawx^m^^i) 

“HA” m4S&«,B&, 3*h, JlStf tfttttettfl! VaR 

5KKMM VaR J6 l fcHA, 20 AMW 1 AW® A^igUj l fciA. 

#ri£ VaR BAHAIS, £ft&A5£ (MH®i£L 

fiHtHifc. “J«8Ht0r #Afe) ifcff] 

AnP^M^-^SA J- P. RiskMetrics™ (1996) jdtfi WRU&fUfS o Sllf& 

“RiskMetrics” &>NggJ& RiskMetrics™ 4*flfUib WH - 


22.1 


DELTA 


(^SK^Sa#) (sS-fifr) ififtlM “A£” fetfiAfe,, 

(£A) K«WS5S, (MUttM-iS) Riw 

AAlSHfc VaRWi+g. 

v a R 0 it n, ^thsia » w 

itSMtiv.o i$A& 3 -n«/ fc W*I£-tfHi v p 3i: 


V P = D N,V, 

i= 1 


I 

( 22 . 1 ) 


M^^WWFlv.^AM^s,. (tbMmum), SP4xt^ffl£0Ma$ftto-g|- 
ffifELS: 


iftit #i $ A = Otf##A A W #t&&) (##■ $ $ A) 

n 

dV p = 2^S,-OV/aS,)(dS i /S i ) 

1 = 1 


( 22 . 2 ) 
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.S, 

Jtf^W “<fc£” JidS,/S,„ delta ft «*}£, 

(iPJB#) « “delta” rn* 0HiP, JiaMVtMffitzttHfr®, W& a vj a s< = a,, IP 8! & ft 
delta„ jnmv<M'tiStmift%, m&avjaS'^i, N,S,-Mtoftnmstmi ftflHIt. 

dSt/Si Me (£ tg > mw , mm) je & mm 

& VaR {So ft ft. Bift&»* delta—JE 

Pfl?&*M£, fifffldelta-jES^j*flfSWlR^»^rll-i*^liafTH». 

*{*±i#, “delta JE i&” jrmimMs «#«&», 5&i*#ftffi£n n n ftSiM. 

avj a 

delta M. £&ffi&ft VaR mmSgMMxi delta—JE&^f&i+gfi}^, £ill4P«** 

a, delta Sift. M&fttfNfc. mmiXM-#, 

n 

dV p = 2 N . s .A.( d ^/ s .> + ( 1 /2)r i S?(dS,/S 1 ) 2 (22.3) 

« = 1 

r, ft gamma. ftffl KtiMtfJfffrfcft$ftB^iJMelta - gamma 

M> et-tM, (dS,/s ( ) 2 

Sift, M*teffffiEiEj6Mft4H&j6T (fcbft*f&£Jl5%ft-i.65) 0 5#, 

J»TfeMKi te afci(i¥ft$fls, Sift, 

^ 1^ ft M Ji ifi!i It! dP ^5 ft > (full valuation method): 

Kill $ $ ft = & “If” (22.4) 

—JRsfeifc. Sift, 7c£te 

ifctf-Jffe^'&^ftft VaRtfi. M, *#+, &fn± 

M + delta $ 24 #4*3WPlM*3*M#H^8S«l. 

Hi*)xl^ 

flft. Mg#Mfti*llt, M#*#£-#j£-ftnr&gftM2f&. ftJH*#^?=ftift# 
JiMlE&|f>!Mft (BP mid), W'A (*^*N) nmS'£#J#^ (S4SM) *#*«,&. 

XtTjE&MftiBt#, 90%ftM$f=£p*fti&&^$Mife&M® 1.65* (jaa 

22-1), &4»ff£i|fc&ftt&mg. + 

1.65ffft1*»ft$20ifc4'£££llfc (BP 5%ft&tfg) 0 

at-#. w&mmMi.teoftZi “Tfr»” M*g m 

5%w«¥)o sift. Vo m%, iP^rtfw “#b&0hs" ft 

VaR = V n (1. 65<r) Htc 

Mifglilft^^ft VaR £4^ 1 fcJUn, 8P4 VaR 
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(22. 5) 



22 « 






VaR=l fcj 

#20*1, * 19 *&«*«!#*#*£ 1 

#20*1, 


ftfcRj^te&MjESiW, ap* 90%W*#KISJ*&±1. 65a. ill, M=F- 

fc09t}**iiL, jE*ift3SWfift*«^ritawiafla. 

» &^JI—^/Mqii, £*h, aff]*5Xti£«$*M5fc 

Mistf®* (WiPi*aia»S), 

m&jxi® 

&fa#Jfaar*5fj te ffl#-Wflilft!S? (tfciPJft*) 

®$i?p = ammm) m 

n 

°*P = Z)+ 2 2 ™- w - > (22.6) 

i= 1 i^j 

%+’ w.AMRj^i AAJSf^WHsW (rfrfcfMi), ft 3r*j*,- 

m#£±» iPM^-neartija^wjK*^, (M%& 

^n^iE—sg&f#i±to--**i (A*) i#. am, ®fiBgftiitnnaiej9f^»jftf(t#3tiK® 

&*• »8l£f=iou*&Mai&«u Win, 2*fMffiMM%&)VtiM.vy 

VS»=V 1 +V, (22.7) 
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V 1 =C/(l + r 1 ),V 2 = (C+M)/(l + r 2 ) 2 , r, % BPfflflJ-^, M %MMVt 

v & r ( 22 . 7 ) w delta xmm* % 

r^ast. 1 2%-m .mm, 

OBciS) 

j£&*# (#M^22. 1): 

ff(dP/P) = -wr, (22.8) 

aid P/P)*1iM^M#7t^, ^ # (£&**!l) BPM&M#?tM, «3r*ASH# 

“ats&^jiitffrttw^ftcdp/p). «*, 

HP«r(dP/P). Sfn#^#S'J, RiskMetrics nmitfflf 
&fb a(dP/P)jtMit, Bltt£BF±a{nTMffiT'A v 5£(22. 8)0<J^ffl o 

FRA (j£#3tf) 

To -0M^JIX6>MMFRA£-mHfc£3>Ni£##iU+£M£M. fH3T^X6T^ 

FRA^W-^ ffixttf, BPlBftatf MftfJMtS# 3 'tM . Silt, 

&T FRA WWflcgiT3'Mfii (W 

»&M*&)o Bitt, delta FRA ±ffi 0 M*FRA *PgM£ 

AM VaR W«£Hfli, anT-*##»itifc. 

BP^M^M^ (MUM^#) ®M4fn (ft IK It 89 ft) «**M» 

(BPftnffifliXftitf). 

(BP M££). ^^ttM^SMISIjB. 

mis, an 

it Wife o 

v & r wtf-**®®*. s^asnsufeTam * m Pi , 

( 22 . 6 ) KSJMSJMtfct, ^MI6»W«an5S»MJt«eflf. *l*an^ »p 
SPA«20S^, Kti^iMS^TSiWffl* (AISlElStt^Jffl 5%^{St)„ 
&Man#«ftBffi;LMi*ifcM£!iraJSi. Tffi, an^^#rlg#« VaR. 

22.2 £P&tfM£ : VaR 
VaR: 

iAr^±m, «r, « 
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% 22 M f' ' / 

(in±Maf!l£tt)o ma, VaR, ttupti 

i. is m%> 

w&m®MifttM.mvo=i.i5iLm5t. «««BW»cMflstofij«ii£ (*> mo.5%, wmic* 

(R) M*. Zamma ^RJUEiSW, *4 90%WB*MPK£i£*ft 

ffi+l. 65a fOR- 1.65a£|SJ, gp 0 . 825%^-0. 825%£|b]. RW5%M*HD|fc 

MM* T +0.825%, 3f 5%/|vf-0.825K, 20 >hXft B 

(BP5%ww(ua). i VaR ^.TGjftiM. otf^jtg&^ffiW) m&& iootjmm 

VaR = V„(l. 65 <t) = 948 750(Ht£) (22 .9) 

Sjlfc, *95 %^^|bJS, 24/jNBfMW©^^/hX948 750 Htd (fg»*l& 1 

VaR: 

xtT-'Nfri* (fcMnltt*) <££, 

c^Twaiea, 

V p =v 0 p (l+R p ) (22.10) 

v p *ffl££J|l 3 *MflT:!» 4 HS, v 0p #*&£■# * = o B* ( 4 ^) ( = y t +y 2 

r p **b-£-mi£«m (=«*£,+«*£,). 

xtTWftSf}*® 

ffp = / wW + w\ <A + 2 w J w 2 pOi a 2 (22.11) 

RffiSft, ffc&it (22.10) #: 

EV p =V 0p (l + ER p ) (22.12a) 

^ p =E(V p -EV p ) 2 =y? p (R p -ER p ) 2 =yU (22.12b) 

Hilt, «*ffHKti&«3r 

VaR p = y 0p (l. 65» P )=V„ P 1. 65V w\of + w\ of + 2w t w 2 pa x a 2 ( 22 . 13 ) 

(/o= + l), u*>0SP4j&M«1»aTW VaR, 0 

VaR J9f|BJRW**tt: 

VaRp =y 0p l. 65 (wi<Ti -+-w 2 <j 2 ) = VaR 1 +VaR 2 (tt»i, w 2 >0) 

(22.14) 

&P= + lftw,, w 2 >o 0>f, M, ffS&ftttA, in#£p= + i 

W. (fcfciq^co, w 2 >o), nww#w± 

VaRp = V 0p [zCz'] 1/2 (22.15) 

^ff 3 , z= [tf] (1.65^), tf 2 (1. 65 <t 2 ), •••, xv„ (1. 65<t„)] 

" 1 p n ••• 

C= fin 1 



507 


£S®Iii-fa£ffi*§MI©gg 

cgffijuuwe#. zM&nbmftm, xm-zm.imrtm («*> am. RiskMetncs wm® 
mmvm? “m*t im* i.65*»ffl*jei$cMtttt. 

^ (22.15) j£m+3M#SI VaR, *n*&R#«frA*#*;*, «#£»#«. fi 

«=0 j^MffctOllTnlMNi v,nv z , Wa 

■ w ^ vjv 0P , ™ 2 =y 2 /y„ p 

(22.13) (22.15) 

VaR„= [ZCZ'] 1/2 (22.16) 

£f>, z =[v,d.esffd.Vjd.es^.-.v.a.650] 

= [VaR,,VaR,,-,VaRj 

mmx vaR.=v, d.65^), i&mtn&} vaR&m* &*, fimzuu# 

ttUaffl^-W^WVaR. VaRKf, jftSffiMiEW I V, l. 65* I . 

VaRH}, V , Hilfc, W£V,<0 o ®llt%T\f%- 

VaR, ({0^ 

ffr) W^, &a£ (22.15) (22.16). 

&&22—1 + , —>MIBift9r##Wl OOO^HtcW AT&.T|Rif» 500 ^||iEW IBMJR*. 
fi« (WSW4MR*®) i^$0W VaRJi33^H7C, />=-0.10, '££**'!> 81 25 JTM 

7t o *&5$(22.16), VaRp 

VaR p =7VaRf + VaR 2 2 + 2p( VaR,) (VaR 2 ) 


VaR; MR® 

itnvaRft, smM&srMM? ^l. 4 ^©( 76 ^® 

BKSSfclicDAX. &fcf, DAX$^fB^^—StTcMS^fttoR®. &BU:, 

&&* r p =r dax +r 5 (BPMf ss* i »«tt^*). Hit, m 

daxwhtc— w<zm £%-a #*1**1117 

0?#^ DAX ft VaR (Kte), VaR WHtgH (#J*L®i* 22. 2) : 

VaR p = v / ZCZ r 

Z=[VaR nAX ,VaRj = [yo*1.65ff DAX ,y 0 ,1.65ff s ], y o $ DAX &*£-* WH 

Tci^it. ff DAX * dax * *Hx— 

#7DAXfn^M7, Ip] mz “&&” %l§lftMm%]M7n1fmv 0$ ' %MBXftEftjcM 

tSW DAX^fftT#^ Vos 1$ DAX #Bi: V 0 $ ftj'J'MC. (2X2) DAX fB^fCtC 

S5MM 


^Tit^VaR, 

(simple moving average, SMA) , \/n, Hilt 
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m 22—1 


vaR 


rBEBKlI© 


»«: “ftfciT’l 000 ^*76 AT&T 500 ^ IBM & 

AT&T M 0 *, = 1. 5% „ 

IBM&jB&fS^cr^l.O^,, 


1. in*(aV= + i fn(bx=-o. i, 
IflIWB#. 

2 . 


VaR. ##&(a)f|](b)£ 


2. P =-0 .1 ft VaR* 

1. (a)«i^^: 

flJ = (2/3) 2 (1.5) 2 + (l/3) 2 (l) 2 +2(2/3Xl/3)(l)(l. 5)(1) = 1. 778 
<r p = l. 333(%) 

VaRp = V„ (1. 65* p ) = $ 15m(l. 65X0. 0133 3) = 330 000(J|5c) 
(bie^^C^-O.lO): 

£ t 2 p = (2/3) z (1.5) 2 + (1/3) 2 +2(2/3)(1/3)(-0. 1)(1. 5)(1) = 1. 044 
<r p = 1 . 022 (%) 

VaR p = V 0 (1. 65o p ) = 15(l. 65X1. 0221/100 = 250 OOO(JStc) 
S^lg/JX^&l:), VaR«^TA^24% 0 

2. VaR, = (10 000 000 Ht£)1. 65<t, =247 500(Ht£) 

VaR 2 = (5 000 000 Ht£)1. 65<t 2 = 82 500(Hro) 

VaR= VaR, + VaR 2 =330 OOOI^Itu) 

.. -_ _ _ _r 1 — 0. lirVaR.-i 


VaR p =[VaR, ,VaR 2 ] 


- 0 . 1 


VaR 


= V VaR? + VaR 2 - 2 (0. 1) (VaR, ) (VaR 2 ) 

= VO. 061 25 + 0. 006 81 — 0. 004 08= VO. 063 98 = 250 OOO(HTr) 


^ +M , = (1 /n)^Rl, 

i= 0 

BlM&Jlm&tt (7+1) BiM 

CSC 

«Jhi. = (l-A^+RL 


(22. 17) 


II. 


(22. 18a) 


fff +1 i,=A<Tf l( _, + (l-A)J?, 2 (22.18b) 

R, 1 ( fcb^P A = 0. 94) p a 0 

(22.18b) m\\, '£njmMMW50^££R! 

1 Hitt, 

(sms*£) $mu-A)A' miiz&mm, 

&%}¥■&! (EWMA)p #J3n, ^ A = 0. 94, A' 0. 94, 0.88, 0.83, —, ftX*^ ffi ft M it 

+ S + Jg3I±, (22.18a) fU&5$ (22.18b) + 
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&S$Ig-«3 eS%JxU@ 


EWMA MM M A A PS A M, RiskMetrics (74 AW) MM, AM£5E 

EWMAsssi^tfc sma^{hwsi*m». 
am (#jalj& 24 #)„ 

m=sM, ma, innMWffiiiA 36 ( 22 . 18 a) & 

( 22 . 18 b) mmxmmm, $fflsr£w-TA&)§ “m^rmr, 

BPiPH^B (Xt») (BP*JiJ¥7!|ffi£), SPA 

(T T =V / TV (22.19) 

(«fn#*TTfe), T AifiiWMW^BfL 0SiP, A 
25T3c^rB± (A^fi'M) Wfe®M^5=‘y/25^=5ff. M A “fr 

WMIT’ AWMMAMMfri+g, Siifc, AMtEWtimT, (A Risk- 

Metrics tpfflfcifMMg 1 TM$JMW&5ti^)o 

fp«AM, 24ttimt^o 

xt^Af*)tMfRlEAS(ffcWlISIfBM'B VaR WKH (A-A (22.16)) ^AtPA:A$ft, (BP 
^J^MW^T^)- MM, &inM3£i¥ifr&intt£'n VaR WKilJi^Jt^o fSfrjnlWIEffi'S- 
VaRW«B ($ftW) HSUt VaR, +M( i5^£±*l£«WMMfRMA (P/L) |£& 0 S 
22-2 Jifcfc&W^Ho 



VaR WMI^W^^I-fW^, P/LJIlt, iP^Hfn^ fn (0 M®S!l 

M£&&), SPA^ffM^xaaJPJ, A^ 20 TJISA, 111^4 VaR jffllt5%bl± 

VaR^^h SPA^fnftif W trfR,o 

*®*<* (back-testing) . A—iRS&ficM P/L WSIMTJilS MilW, 

«*24/hWrt “AA^P/L” M»ij= (M^^tMM). &*m&, £fij«P/L*ij£ 

24/htf (BPM&PJ 1 &&) WM&T££Wf<J?(3/ffiA. P/L 

B M£^jg$W A AS 22—2 ISi&W^JTA, ^PSWfiJM^T^jgii 

VaR l+I |,=V 0p 1.65ffA^7* (&#7>!\flW»ig > Wl75T£^B) 0 
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% 22 ^ rf5J@MI© 

Hitt, vaRMmmMteT 

^TSSHM-a-W VaR, MM, 

*t : 

• (J&ffl 22-3,6 Aifn6 A* )„ 

• (ttmmmmm #ntw, (sharpetn*) 

(aiB22-3+j^M^M*) 0 (jsgmznivmn-mxwmr, 

»8WJ, JALTAW “RiskGrades”) „ 

• i¥f£3eJI.SIi z Fffl)tf Sharpe tb$WSS4!o 

i%n~j>mm£mft;m*i±m&%.\fnmvim'Sr$Lm. (»,•> c jal cuthbenson *n 

Nitzsche, 2001). MM, , WAft^nn^rMQiim 

!&mmmmmtn#m&m.&tt&-i- (* 022 - 3 +, Aj^M^f&ai^M*). 


Jfiaift# fa 



o-p 


ffl22—3 

VaR R 

(§0) VaR&W8iiM«£W&®, 

wa^wtw. tkM, v a R &«; 

(fcfcin, ASil 2 ^JBWS5 ooo 

3 5 tfAMMmffi, #^) 0 0* VaR&^TMIt^ftM, ffiVA 

(JAL0 22-4) 0 

22.3 RiskGrades™ 


(j 3E l&ii&iji!ji “RiskMetrics ^fcgj”) |$ RiskGrades™ *?£ 0 iftM'ffc 

«#, bp»3^?c, m«»mx). 
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00 22-4 l&SHlfcttjlrtlMi 


s&sktgio (&ia 153^20^) £*#si “jn®$”, 

«±MJ5rtrixlMo tt$P, $»£& 1973 1 £ , #N$^10 OOOH 7 G& — y MiBJ&MI&'£-±, 

SP^SIJ 1974 ^ 12 J, 600^76 (-34%), 1[5J 10 1983 

M^Sftfl-fll^Mfrj&SJio oooJItg,, HSfHifji, MM—£i988 *£i^# 

g^lO OOO3t7U&0MSI±, SJ 1989 ^12,0 at, ffiSJ 

1992 ^ 7 J3 at, 700^70, BP^SJ 2000 ^ i £ , £»t®«|0 tf-gij Jgufe 

WIOOOOUtUo RiskMetr^iiit^fUXt&^^tPffi^l^WBt^it, 

W. 

gift, 

(risk grade) *£=? 100 ffcffi20%MH.I& 5 B 

msit, Mw^a^iMi&M^MRG^ioo, rg 2 = 4 oo, 

( 20 %) m&feMrn-. 



Qj a /252 

<*** 


X100 


( 22 . 20 ) 


<T»* =0.20(20%)„ -+fi£WR|ftffa(RG p )R1*3pJfflffl£;frg6<i 

#*^(22.6): 



RG P 


2 uj'f RG- + ^ 2 w ‘ w ^iiRG.-RG, 

i = l i*j 


( 22 . 21 ) 


»*• m\tw. “SMtim” (urg) 


URG P = 2 I IV, I RG, 

ft £ ft = URG P - RG P 


( 22 . 22 ) 

( 22 . 23 ) 
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22 


r&igixl© 


J5A(ft/ I f 1 4W^fcb (percentage risk impact): 


Dp(ii) _Pf(n~l) 

%RI= K ^ 100% 

l\vJr» 


(22. 24a) 


(22. 24b) 


M, ff«.h = o, 


& 


(Cis¬ 
co) fPBTPnr^ (Coca-Cola), 4S#JttJHftff3rl0 OOOJt^c (Hilt zv t = w 2 = 1/2) . RiskGrades™ 

II^TXt^ai^WBiSI, 0jlfcKJl±W “mt*” ^a^ja.^22-2. 


* 22—2 RiskGrades™ 



K* 



BlPnliS 

1/2 

188 

28 

JS» 

1/2 

179 

25 



125 


#*fc 


58. 5 



****«. Table2. 2, RiskGrades™Technical Document, RiskMetrics Group? 2000. 


9 ( = 188-179), 1.8% 

(9X20%gfl£) o $jf, ^¥^36% (180X20%*«I). g 

URG= j(188) + y(179) = 183. 5 

(#*tfc> (teffl&ISWffi3£iKlfc) M RG P = 125, Hilt, 4MRfc3fc&#s 

*M&c!fc&$ = 183. 5-125 = 58.5 

Hiit, t, (=32%=58.5/i83.5), 

oiPBr^6<j%Riji28%, &ija*n*i!rpigjfcWK**£j*, ooo3§7c&tiSE&, 

&& (10 oooUTcai^+io oooUtcJSH-JKH) 28% 0 

mo oooilTclpg^THI^^^, ffiM&RGio oooUtc^MI^W^ (JS#) ±. Ri%$jtg£- 



125 —[(0. 5)79 + (0. 5)01 

125 




Hitt, (Bpxtff,-3fp^ ff HSIW$fls) 
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Sill-SCRIPS @3 

(BP*;, tt$ft) ft ft®, RiskGrades™il^T-^Wffl&t)i:«o Alii nmM&MSiftT&Mjxl 

VkWfr RG M *ja#£gMM^M**ft8Mi|fe£: 

n 

maxRp = y^WjRj (22.25) 

w 1 = 1 

w ^o. $ * & xii-i ®, mam™* #x®2t (j& 

Cuthbertsonifd Nitzsche, 2001), {S*1lf BHASSf#*^ #3£1fc£ R, MSI. RiskGrades™ 

tMPffiAfm, &ra&. & 

S»f6£ RiskGrades™#24 gififc) „ Tffllfcfl 
Sl#itife®^W|5l«. RiskGrades™ 

t 


(ffiffl Black-Scholes) M “Ag” $0 iftfol¥?'S nTmffifflTffi&aStHi:: 




c 

(1+0. 5;*) 



M 

(l+o. 5y,) 


(22. 26) 


P? = BS(S,,r,,o,K,T ) (22.27) 

#£*. “Ag” W«Bffrfc#7!l, 0AM#*P#§& (§A) SClfPMT-f- 

SMitt)##, *f+i!#, > ifiM+M, S, »r, 

it (IffinriligSf)). iPAAX^0ife#W^-^;)i: R+ =in(R, 0) /p ( < i > 1 )y = “B”^;“0”, &jit 

GANj&ByiM) a#, RiskGrades™ ik A^#fP 


#J$n, fgi5——®S?4(RG= 179), —+ #j&$&(RG= 600), 

RGp= 102 „ 

#$cifi$W%Ri g-58% 0 “ft" A 

Mi^##±MiP58 0 m 

jEip«r®a^u3f%wai5#, a#—+$$&&, &tt£&Hk 

(SHnft&SffiMgififc) 

fPfcfclE&AA® “M&” W&tHi8toJii0. M, RiskGrades™AMW 

I^o «:g®!Bfift» ^ffj® RiskGrades™#Effl22—5 (2000 ^ 10 M 19 0®}g 

&)• #*^IS(^100, (jES"f#SilT) 

GlobalAAftiSfWRl^ 107, ^iW0)cMSft 

& 39 SJ 62 £,fBl o 



(iPffi#^^r#> ^^*^) if AnT^cM^AWA-f, Sjlfc# 
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22 m fSigJxlPm 


RISKGRAOE™ VOLATILITY 


Bond markets 

Oct 17 

Day change 

Month ago 

52 w* high 

52 wk low 

Europe 

25 

-1 

20 

52 

25 

America* 

32 

1 

37 

49 

31 

Asia 

21 

0 

23 

39 

19 

Qobel 

38 

-1 

32 

52 

29 

Equity markets 

Oct 17 





Europe 

86 

-1 

83 

135 

70 

UK 

77 

1 

72 

115 

63 

America* 

94 

2 

70 

148 

66 

Atoa 

98 

-1 

90 

139 

72 

Ootoal 

107 

1 

80 

156 

03 


MGradea are calculated daily by RtafcMetria. They are designed to measure the riskiness at today s global market 
mtuma. A WskGrade of 100 corresponds to the average volatility of the international equity markets during normal iwket 
conditions. Oata shown is one day in arrears More Information is available at wwwjl6kgrades.com 


Reproduced with permission of the Financial Times. FT group 

RISKGRAOE™ VOLATILITY - FX markets 


Currencies vs $ 

Oct 17 

Day change 

Month ago 

52 wk high 

52 wk low 

Euro € 

62 

-1 

53 

70 

40 

E Sterling 

49 

-1 

37 

50 

30 

Yen 

39 

-1 

43 

70 

39 


WMtGradea are ctfcutated daily by WskMetria They are designed to measure the riskiness of today s global martcet 
mtuma. A KskGrade at 100 corresponds to the average volatility at the international equity mvkets during normal market 
conditions. Data shown Is one (toy to arrears. More Information is ratable at www rlskgrades com 

22—5 RiskGrades™ jft gj $ 


iUTiUSW^jg, 

(aRFgf3¥®fr 

JkKIf&fj) (Itfcfig) ftjfi#P (£ #ffif&# -ft j£ftif rfTJg;jxf|5^. 

B I5£ IMS ft (BIS) WElMf 
(BSC) HISAT3!H#A&. gp*A 

$cfi'I#Pfij£ii"• ##}£-fcjW- 

#-£WB±&. “ife*-##" wis£. #-a (WBifiBi) 

(£feftt 0 ^ 5 L 5 fc) (th^n, fsa wp«i 

BiswrattdLfflgiEJL). Sn*^AW^*ft 

ft” ww5fe*feaffii«. 


AW-£ffr{i. ff.I^A 




‘TO*” AW Aft, 
* l§J W ffr ^ M W IS tfz W ^ M * „ 


ft#. WC»fl!r£iBqf*Bffi$&6Pia£T 
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&B$X 




(Eo ccad> h “umfo&mfo” Miifa, 

1996 ^ 1 .Bj&fcttfflrtM. 

i m&z±. as^fnKm~®r^.wiiPJo 

#jxii^o tu^jxi(mum, mm. r$> m 

rninmm) 

22.1 

• (|W|#^&<)) 

nmmm, 

. (fliJM^j&ilJiB^, ^^ n a n jii5%) 0 

tmikum u -mRmmmmA” mm. m aim* jus 
£®k®, ?&-&&&&&%»*. m.^umm («, xtTWjawsew 

!?\', #P:SI,&W1^W^IS^> M y A4x HeJE& lSrfSI it (disintermediation) (tbiP^BS^K] 

m>. MtimMfmikJr&'ftgm “mw. ^i^«#ir M*nr«jfcffl-£«HMiiri: 

vaRtt#wiU3«. 


i tm 22 . i 


1 22 . i e “umism” 

(capital charge) «± ¥ ft & f # & fij £ , @£<Kt&i£#. * X , #*, ff£ 
(debt security) ft '& tli: t VX t % t 1 Kit % &V& * ^ 

“4” ^^ft^MR^ft^iio ItM “«” “zklfr. “£&ft” m “&tk” &M, $ 

mgtJArt “$uff” ft o%$i ft 8%, 

fll # M rfT $?5 R l& (market risk on debt) y, # $■ $■ Tp ^ 13 -f"itf S 3 E N Ml # 7 k ^ ft 3 ?$ „ 3 ^ 

+ (fafyKVktetfXAO, Mj 0 #irp^* o *f 

fife £ # £4k A0f # £ # * p t g it A&#. 11& £ ft '4 £ * £ '4 # * ^ & 

m. ¥ $4 ft - s * m m*„) 

^hTCStrTj" (FX position) 8% ft t -f # # $ tp ft %■ £ -f ($?%-£ jl; $ & £ & ft 

MLfi#) Jto & ^ # it it ft #f o 

ASM (Equity) -Ik ^ # jxl^: ^P 7^ ^ M,|t &(; f-^ 0 ^ f-^ ^ ^ JWJ @ ^ fff ^ _h 

(#;j?l i tr X^if#^) (Bp 4 #}£&$!&ftgSkzLffi ft£) m 8°/oft$mg- 

to f^&Xt'ttf %% 8%ft$%i$:t. (jp 
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^ 22 ^ f5£giXl,P® 

-%&&%*%, xt ^ £-sr &u# * 2 %). 

• tf-f** (commodity) (£&&*h) «J 5 * * # # W A * * t «f 15 % . 

• »©> s»wi &** 

>1t|fc^l§Ifi^^#^^j £c -#o &*p, l 100 5 ^ ft 

ft, -er64 =Wl♦ fSfc 100 XMtg 6 + $ ( = 5+1) $r#ft£;fefp l 4$##ft££. 

• *»§-«, ftfrWttATfftMfcjStf--*#^#!#. delta (delta-plus #&), 

&##£!-* delta” #.&**** * flB. fc *##*/ 1 ft&«#$*, ^MR.# 

ft*b+ffft, + tt**tfftl4ltj!pftfc**# Ok*p, £ + #ft 

£/ c fr£ft$#^ft3Hk)o 


ei^ “rtsu&ir jj& 

J>U996 ^jg, fit 

VaR3f&|ft 0 (fcfcin, 

vaRw*>HgF»iijfiisw. #a»rt», “wsr jrm r 

Mg. &3iS, CAMELB & COM (BP Capital, 

Assets, Market risks, Earnings, Liabilities, Business risk, Internal Controls, Organisation 
and Management) „ JAr~j£±iJ£, : 

• (P&L) »IB4fl5S?tti2#T*. 

m, tffi'il*5f*3?*, 

• (fcMn l 3c«BSa£#®) 

• Ottawa j&h, nr 

m$. mm«u. 

• l%?g£$&W VaR (BP 10 ^ l%w VaR) 0 ffl®■§■ T }* 

FSA a^wh^HS#, “Sli+^rfe”, “#:—m “ft 

&&r u -t¥M” m mm. 
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&BHI 


S53Effi%jxli© 


&ir£+&? e 2.m uttojytm. «#, w & m ft ft: £ im ) Miyust 

##jm, “fw 

• “rt»«ar w#»tttf^ttfflM'J?-¥W±W*ll. (fcb 

(1) (10^1%) VaR WfSittt VaR I+1 „,,, 

(2) 2.WS 60 >M4£ 0 (10^1%) VaR VaR|I7 (*DJt*^^ 

3 W-tBf). 

atft, “mript (sr) w&w*, ia&i*£siiu* + @£iife£jftiist3i* 

(SRtt«®*^/jN^®ft*-fe^?!IW!S#MI&W-¥). Sift* TM&fllftMK* 

m# (kc) * 


uy 

KC, = max[Mx ^ (VaR^V60), VaR t+1()|I ]+ SR,-, 


(22. 28) 


IIKMWi/Wll3, fijUnMffIii*fittlii±iM«»M, xtftfrWrtSP 

RIIIMI, £fti'E«£#M*W4i. lilBf (plus factor) nTW 

mm&mn5om i zm, spj**{I4 0 b&$ j.p. 

RiskMetrics **#SljrgM, fcW-g*flU:«K#J, 0MX^ 22. 2 (SRM&g&fr. 1996) o 


i 3CM 22. 2 RiskMetrics™^ \£® 

• RiskMetrics (RM) jt ft fk 0 ft f- M/ H , $W, Hfc# J&If ^>i£ , EcS^Ri)##- 

^ H M 1*1 $ W 4M& it & (fck & £ @ & il # |*l 3IK & FOREX ft $) „ 

• RMftffl l %#I 5%fti£k%k, 4#£JiliWl%*»lo*xft0 

0jik, olxtw, £*#&*/ VaR * VaRp (Basle) = 

V 0 2. 33 v / T0<Jp=V„ (7.37) <r p , W RM $j VaR Jk VaR p (RM) =V„ (1. 65<r p ) 0 

• RM $ 74 (gpEWMA), 

fM^f^EWMA, m***^±ti 1 (gp 252 ^£#B), 

•ft XMftU&'a-, £ l£ ^ It ij( 1& jfl “delta-gamma” (gp vega 

#&). RM «»-!?**«. 
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m 22 m m^Mi© 

, me*. mm 

i&RSff &«**&«•#& (iSL Kupiec O’Brien, 1995) . 

(tfcjn, 3 o^mihi^, 

m. £i4k#, m&m 

To (I£*RM) i5*W, «K)¥M#E 

M, MWliiil, jftbn&JKMr&ftg <0HiP££S3*«M), atia 

^Taistsw^xwttH). a*, mm, mm, Siam. *r®^w*3fcjjt«fpxtas#t«w 
*wa*wi&J*». »#sinre, 

#uh. Sit t&p (ftaA) wi#«nuaiii##«i# c^ftA) spa 

±, ofcjtti«ffw “^rmniN,” 

i+#J° #f3fc*«5brftWtt^fD»/SS: 

• tff MISf )fe^« tSSI®f IBS «. 

• 'E»aM#afc?r£ft£toRM3!, fc^TrtWU 

1 M. 

• i E®/h7fcJtBE, BA*&£ Cfcfc^AW) 4HElStMi«iBflrS 
#fP«MiHi “Am” ##*$. 

• 'E*t6g&jfc “&£-»" wmn&o 

• 'ES^HiU-aM35f«* (BPATW^MA 

“«-#T Wms&Pt, Tifffl*3fe^W)tiS„ M&fiWAfp 

(BP*#®* 

t&f&Mifti I). “T—iScW^ttiT” Hilt, WSfSfrnT 

tnwm^iPSA)o 

*w 

tttfi-Ti(Bjfc®frffci?;ft'&W3Sf:&3tE#[, tfcjPCD;BijgfTWflH#5#H 


519 



WJ*ll&. &X&^n®PJ7ft^M;frfeo Hitt:» SMinmMWffil;!. 

(MMBtlH]^) X^7'S-T”o 


22.5 



delta— fo-fim ^-)Sit» (ftfBT^±W) VaR. 

• RiskGrades™®®;^—BPD3^f[7 ®#«|R 0 BPffitf^— 
WM3rj£nrii7*®l, Wffflft, ffl RiskGrades™*/hg^#J|^7^ffl0<jx ; ||o 

• delta—ZEiS;frjinri^&!azMT$^> 7&fB$$. Xf7$&, ffnt 

# (in nr At, 

• (iwi) w^mmvmmu^ 

W (BP<t t =/t7 °Mrt 1 ^$EMtf)0!«!))o 

• P. VaR^i£#f-gjfi 0 gtffuft 

• “7B” VaR®S!!lW*?ltto MVaRlftii 

wa “7B” u mm\ 



1. ^i+#VaRB7 

2. VaRtmfWItBM? 

3. ff-^Ji “#3fcjpct§3r&”? 

Tm&}Ug\'5}Mtf)%-Mg VaR = (ZCZ') 1/2 -^M Excel ($p 

Gauss, RATS, Mathematica) 

4 . 000 ^#, 

(a) 8. 25%. 

(b) 1.009%. . 

: 

(a) if 
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fBESlXUS 


(b) VaR 0 mm° (dP/P) =n<T y , ( = *J|>. 

(c) 10 5£*0 25 VaR 0 

5 . oomm^sm.^, tas^i, 

Mfommfr® JJi5.418%, 3.042 4%ffl3. 636 3°/ 0o ffj* 1 fflffi? 1 2 ZH 0. 962, ^ 
j* 1 »8f j* 3 0. 403, Bf j* 2 3 0. 610 o 

(a) ffl£MVaR££'>? 

(b) VaR 

6. i.5 cmic/g®), 

5, SP^#WH7nVaRJi^'!?? 

1-896%, o FX = §^3%. 

7. M- y MtS@R, ftlfcglll^ (DM) W DAX^fStfO 1 

«#. Mm«RP#icMo.6 1 ^®§it7GWBP$fij^ 

3%„ U^Wfi?}£Ma i = 3%, * DAX = 2%, (T b = 0. 5%, = 

ia^^ii:^p s , DAX =-o.5, ^= 0 , ftiDAX . 

Hitt VaR (fMM5%tt^)o 

Pft^ 22.1 i|fcMM3frfni|fc&M 


P , = exp( — y,n) <A22. 1) 

XtTHfeHtfSIWn, h**n- 1, &£»**!!»*&* 

R, = ln(P,/P,- l )= nC^, y,_!) (A22. 2) 

tfM&iftiiltt^^i * (dP/P) 

o(dP/P) = m(Ay t ) (A22. 3) 

M, «» (Ay,) Ji (m£&**iJif-#W) BP$ift« ( 455 £) 




P, = l/(H-y,)- 

fO (*fT5^fi4 n) 

Rt = wln[(l +y,)/(l+y,_i )] 


*(dP/P) = »K7 



i+y, n 

l+y,-i /. 


(A22. 4) 
(A22. 5) 


(A22. 6) 
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4-' 

&M* [.] J61n[(l+y,)/(l+y.-i)]W#®#. £ RiskMetrics 
gfBTKIftif VaR Mif^o 

n- lA)o ^fnthJFM^B>f»WVaRH4r, jfi OfeSftS “ftM 

W’), (#iSLJ.P. *«, 

1996, 127 M). 


ffl^22.2 VaR: /'CM® 


- > MSSift3Nfffifc]iSJt7G VaRfiWA/J'. M, *7?Si£i+ 

g&@> «55f#^ft-<t^v E «:?nw*sjKS!is» (dax> : 

V e = 90 910 000 

s 0 = i. l Htc/Ktc 

t0i&^W#aJKIIffi»KJlll7C^Wffrfll v 0$ =v DM s„ 

(Htg/^tg) SPMflJ^6t)^5ljttff s = 0. 565 

«a/RSHt»M 0 hums* k dax 

(Htu/K^tc) BP#iflJ^M 0 0$^* R s 
DAXW^5tl^ff DAX = 0.605 (^0%) 

^DAxW Rs Wffl3£3$lfcff=-0. 27 

S (&MS«7ClttJt7ctfHt), RM«fiW«a* “Wfi^rpW^rpffrtt". 

(£/ = 0ftf) V„$ = VE S0 
1 ^SWBPSB^S^d+JJglSo 


T=1 

V E (l+i? DAX ) (A22. 7) 

V £ S 1 (l+R DAX )=V £ S„(l+R DAX )(R i ) (A22.8) 

0 fW> l IKjffrtt* 

V p $ =V 0 $ (1+i? DAX ) (1+R S ) (A22. 9) 

^dax^P^s Wfft-fitfcSE/J', 0fWHcfnnrW^B&^3cX^ “R mx R s ”, 3PA±ffi#J£• S;Sfc 

Vp$ =Vos (1 +R dax +R 5 ) (A22. 10) 

J? s BrlUGiB VaR{6* 

VaR p = l. 65V 0 $ ((4 ax+°s + 2 / 0ff D Ax CT * )T =-/ZCZ' (A22. 11) 

&M: 
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fBESRlfifi 



C 


Z=[VaR,, nAX ,VaR iiS ]=[V 0 *(1.65ff DAX ),V 0< (1.65ff s )] 
1 P 
P 1 

«®f##W»90 910 OOOftTcBilUTC^jSW VaR M V 0$ 

100 000 000 #7C: 


(90 910 000 0C7C) 1. 10 


VaR $>D Ax = (100 000 000 H7C)(1. 65)(0. 006 05)=998 250 (Htc) 

VaR $tJ = (100 000 000 HtuXI. 65X0. 005 65) = 932 250(Ht6) 

VaR, =V(0. 998) s + (0. 932) s +2(-0. 27X0. 998X0. 932) = 1 363 OOO(Htc) 

ffw«aup=i): 


VaR p = VaR $ DAX +VaR $ s = 19 305 000 OOO(Htu) (A22. 12) 
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%23m 

«• * « &A -tfv? v**-. ■ :fc x:#t;. ', •' v* ■#&£ - 

VaR: 


3S33B® 

• # ^ ^.^1 (single index model, SIM) j§) it Xf Jit ■$■ 

VaR 

• “9kM” fl “#4«” 

VaR„ 

• «#*»+!•£.* (FRN), 

Z**» it #*] + #«. (FRA) # VaR, “i£ftx 

m.” 

#£ *, 4Ui T « * j* * *1 ^ A ia^ih JH * -t 

VaR 0 

• delta delta + gamma i£ lit if #■ % & 3t \f VaR fftMjfl L 

'14. 



23^ VaR; mmw&m 


m. %wni%xM, m$. 2&> ana. mmumvo . a is, RiskMetrics™ 

$ (1.65<x) Slffl^Itafiftit. flf^ift (#B FRN, FRA, S&, i£$*B$$) ^3ti-^#nT 

WfflfctfllKrtSWKj* (tt«lK BP»ift£*. BPSU^iC) * “ft*" ££% "ai-Iie*, ft 

#tt£*'MWS#fif*B*taM “IC&” *«»*. £ RiskMetrics™ «f>, ‘W’. 


23.1 MtT: 


th*VaRWxt«[igWttaji-a«fl5*Wie, 

aw, VaR. Bjifc, Siiffi “JI 

ft” “ir#” aiMiwa^wsf^iAifif^^iuciswftaafi^ttAsif. aitM^rft 

vaRifjFiittT—'h^aw—attusi, hs^rra, frn, nt^ii 

&o “jfeit®*” ikwiufn%*kmmu, 8if]at»s«!MSft]5r 

ft (ttft*«H?#«l#l). 

“«»” ago vaRtur, 

RiskMetrics ftaMJBBPJBMjflJ*. XtTHflP 

RiskMetrics H{&7 1 'tM . 3 7,0, 6^^, 12 'M £tfjBP#Jllfcj&^, BPffilfe 

M&M “Wm” g|8l&tEIft24p. 3^, 4^. 7*F, 9*J7 10^, 15 *p, 20^, 30 ftftM 

s**^»a»sws«a*ji 

mtu^o aa&##«Mi9»ittin, «®tww»*^aT}6w. femnmM&m (mm a*r?s 

&&&mmaz±, WA&m vaR^rft^mr, ®fli'£mi*aift##JtM u %.&* z±, 

ffiSO RiskMetrics tfc&IZXJs , SfH—— #jtf4fc ^Tft, BP $Hfl iA S-£ ffr 
aw$<fc CdVp) 



n 


2 V o. j R,2 V o,AdP 1 /P,) 


» = 1 


(23. 1) 


£+• Vo^K^i whtc ca*> #Ht, Ri%9t?*itotiL&. caifr#$<fc). ± sextans 

(jm»ii#, fra, frn, aa, rnumm M^awafa. m. 
(23.D *a#®5$w&5C&aj: 


n 


^v P = [2k,^ + 2 2^o ..Vo^^^i 

« = 1 iV=> 


1/2 


&5$ (23.2) fpi>ru*M*-H-#a£-W4S* 


(23. 2) 

MfStIH 


aate*aa*ftft^*a5%wjfe, mum, m 

ftaffUfi&Sfj* '&&#%}& (£tc) iE&, W^ftWeik VaR #J 5%£Kj#&j6Ji: 
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-S£Si§Jxll@g3! 


VaR p = v / ZCZ r 
Z=[ VaR,, VaR,,-.VaR,] 

VaR l =V„, < ( 1.65a,) 

(23. 3) 

tfcin, XtTn = 3Mafj*, 

1 |°12 ^13 

C= ^12 1 p2z (23.4) 

-i°I3 p23 1 - 

M, SffliWW. delta-gamma 

(MSI) 

MjE&ftftM, Silt, (££#ftift) VaRftf, 

m “1.65a” MMIh 

&& ( 23 . 3 ) s^i+3m±W£p$MgmwMiL fiaaniBtefflgftttft 

je^m, mn&imftmikvaR M&^rse^amte 

&m me *&) j. p. H«#prw^fne<j^m^j.p. **w®M«»affxtik, 

ae#j|4nr«>w.3:ww±«»). 

$p(BPSr^rWv^o), (SJkC=J9f^r 

TC^SP^ 1 WM#), SfllfW VaRStMiFfflfaW VaR. Sitfc*^ (23.3), 

« 

VaR= VaRi -|- VaR 2 + ••• 4" VaR„ 

* 23—l SMS# 3 JKSfj* 1 (JIM), MJfj*# 

IOOOOUtc, *B£M»IE, #M* = “ftiflta- ^^^E^^VaR 

Ml 996Ht£, VaR Sfc/h^, ^/ 783 HtC 0 &J§03/, fi£3fj* 2 -!§ ®f j* £ jE W 

* 23— 1 “«»” S^i^M VaR 


KJ* Rj^Rtt 


5. 418 0% 


3. 042 4% 


10 000 3.636 3% 600 600 


#&!*<) VaR 


1996 ^fclfcW VaR 







VaR 

VaR *6)^(1 

894 

894 

-502 

502 

600 

600 


**F1f« VaR 




1 0. 962 0. 403 


0. 962 1 0.61 

0.403 0. 61 I 

894 -502 600 

783 























VaR: afcltfBtt&ai 


23.2 VaR: 


sim, beta*«t&. 

siMfiSK^iWBcu^sMucitftje (#j*l 

»^23.1): 

i? i =a,+A-Rm+ e i (23.5) 

Ri %&J*i WiftJS, R m 'ft *JR3li m beta. 

SflfiS E (e, £j ) =0, a m & £ T e,-. Xt ft WAftf RTIft^ “MMM#” 

si. MiKRiMR m wmmmmmm 


i?p = W,R, = y~] (w.aj 4- vo.pR m + W,£,) 


(23. 6) 


Hiffc 


(23.8) 


J? p = a p + ftR m + 2 (w.e;) (23. 7) 

« p = ]>>'“' ^ ft = !><ft beta. 

Hitt, (fflia^W beta ft). PlIitffiHJ (0MRt& 

23.1) Ji£3l*a£-&H*?£M 

<tp=ft<*m (23.8) 

«RJK*W3!ll^ftUfte 1 .tt4HR» 0 Sitfc, X) W K =®^, RTBJU&fc 

*th 3jTi+3M P , M5M 

ji. &*mmtn(n-i)/2i' / o I> , ow »*. 

VaR m+g*- VaR iTs^U}: 

VaR p =Vo,pl. 65<r p = V 0 , p ft ( 1. 65ff m ) (23. 9) 

V„, p *i^WSS5i)cM. m 23—2 SIM VaR 

itt-^fgf &Mw l =(v 0 . l /v 0 „), H-. 


& 23—2 


VaR 


»S: mrtt»t*IK*i A= 0 . 6 , A= 1.5 

(#*#^ 500) = $^ 2,938% 

w'bRawflifcffrtta-M* 75 25 ^htu. 

(5)*: »*»**■«*# Wffl-fr VaR *£/>? 

«*: beta 

ft=wift+u*A = (3/4)(0. 6) + (l/4)(l. 5) =0. 7 

VaR 

_ VaR = V 0 ft(l. 650 = 1 000 000 Htc( 0. 7)1. 65(0. 029 3) =33 842(jt?c) _ 

n 

3HRW VaRp =yzcz 7 ' = y]VaR, (23.10) 
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gft, VaR, =V 0 ,i (A1.65 O, Z= [VaR:, VaR*, VaR.], C = #{fc$E 

Wo ft*, ftsiMT, C£P$)iJ£feP$, 

Rm, beta (fPO 

R„#IIL M, MiHB&ffiWM&miMfSSULI' (tbitp 
3+) BTMBufi (BP*#^WAPT*a), ®ff]nTBJl*VaRW “(fclt” £$rt, 

0Jifc, “WlftHf* ft 

(3X3)ffl3cjg|fc$g|5$ 0 



ff G A> ff DAX (23.11) 

ff DAX ^7DAX (BPttgJRXft$tt&) A beta. 5$, & 

DAX g H^-^7cr«^WMI^o M V 0iE , 

W^'SMmTulfrl&M Vo,$ =s„v 0 . E , £4*s„ji?Pts (Mtc/^tg), ffl-a-Wlt7GffHil«j$‘ffc cm 

ftjfifH) M 

AV P =V 0 ,$ (R g +R fx ) (23.12) 

r g mb*&£ (bpdax) r fx 

^Htc—®: 7C?n^ (H7n/^7C) W$^o 

r g iin? FX ^:(Biwffl^sR/Dfii'eff]w^. Htc vaRji 

VaR p = (1. 65 )(t(V p )=V 0 ,$ (1. 65)(c^.+£^. x + 2 ( off G (7 FX ) 1/2 (23. 13) 


VaRp-^ZCZ' (23.14) 

Z= [V 0 ,$ (1. 65)a G , V 0 , $ct fx ], C= (2X2) Pl 2=P G , Fyi ° 

VaR F^^ffi*DJ^||76TU»fi V 0 ,$ ««W>N?Uft3(£a8W^ftafTlIS. RiskMetrics 
iittTXt ff ra *iffi^#c^WHj|j 0 Hitt, Jzfqc. 

* v„ us $ iftHBKHfn v? f$ 3|S4#SM z fiftftg 


Z=[V 0 U , S s(1.65)<t us < $ (1.65)<t g , V?, $ <x fx ] 

&m, (3X3) 


(23. 15) 


JR 




beta, 


C = 


^ Pvs,G Pvs,FX 

PuS.G 1 l°G,FX 

LAjs ,FX <°FX,G 1 J 


(23. 16) 


Sitfc, JxlRgSKfl 

beta {IBP nT 


(BP Vo®$ ftvf,,) ft a 


528 



VaR: 


23.3 VaR: PftJ 


xmxr, tMnFRN, m 

*ir«K nan 

±*imc*»AWaMf«#J9rWj«ffl^W VaR. 0iEff«* Risk- 

Metrics H^BPSl^y, ^tii (a&«) c, ^pjsuh z 

8*r£tt3lfriiT«fHlV,, S^V,.=C,/(1+J,)', 3,,. = Bp^35f(j^ o 


(dP/P) i = ( — n i )dy i ■ (23.17) 

dy, n, t = i (AM) W4JJ. flMft 

(dP/P) Ji 

ff i (dP/P)=«,<T d ,. (23.18) 

RiskMetricsi+#BP$l&&$lftM% , <x, (dP/P)„ {HJi, $ 

RiskMetrics ^ 1. 65cr, (dP/P)„ 

10-iS^ (flfii#g|tt). XtTSHIA V,-, &HMB iWA—A*i#, £ 

WH 7 C VaRJi 

VaR ( = V,-(1. 65ff,) (23.19) 

^ 23—3 A*£ttW VaR 


* 23—3 




»*: Bffi 100 000 *7569 10 A***7.5K. 

S«f 0 »* 1995 ^ 3 £ , # ft Amu 1996 # 3 M JF&. 

5 = 7. 6% , 5 0. 3 

ffl*: 5^69®^±, AUSttW^B VaR *£4'? 


,ISi# = 0. 075(100 000 Htc) = 7 500(Htc) 

Vo =7 500 Htc/CI. 076) s =5200(Ht£) 

VaR=V 0 (1. 65cr) = 5 200 Ht£(1. 65(0. 3)/100) = 25. 74(#tc) 


(23. 19) 


A^A 


mMM%mmiftmmv=v 1 +v 2 +-+v„, #+v, 
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{ tiii— 

JR, HilfcW&ft#WVaR£ 

VaR P = (ZCZ') 1/2 (23. 20) 

Z= (VaR lf VaR 2 , -, VaR.), VaR,=V, (1. 65ff), C * £±) ffi 

VaR 

. «RiskMetrics««^|»#>hai#I0sJWjfii±WJ3f#«#WSf#A»i#*ln. 

. ttfflRiskMetricsBPJJJift^it^^WjfiiiSfWJ&mi^WTfrJlSIfrfi, BPV i = C j /(l + 

Ciexp( — ^i«i)o 

ISIWffi^tt): VaR p = (ZCZ') 1/2 „ 

Iftjm&aE 


RiskMetrics 1 > 3^,+ 6 > 12 'f'^f0 2^ 3^, 4^, 5 

7^, 9^, 10^, 15^, 20*P30^, 

^#fwiHHi. 

#)*P, t=6 Btift£|S*3E&fllt HZ,Htc (J&ffl 23—l) 
RiskMetrics 4» t =5 ftl t = 7 


100 000 000 J|7C 

I 



5 7 




rm m&m 


m 23—1 RiskMetrics: R*4m&3IE 


RiskMetrics ffiSE^M^SS (life It) %Ufol$TMj&(i<]3rf£g$:vE: 

• RiskMetrics ®/& (fcMP 5 *pfP 7 *p) ±WS6^j!lLW^W 

(BP^«=6^W HZ,Htc) 0 

• w^a^*ffi^WTfr*RUft^ ; pigi&a^*W]fr«RU&. 

ffiM—J. P. 1996,134 K)o fgi&^in&t = 6 

1 fcMTCf J£jnfnl?JEl5lifeJ|j'f!l RiskMetrics ^ t = 5 ^P r=7 RiskMet¬ 
rics 23—4 

*T$PJ£r=5 fPt=7£|0]£iii$#K|£#f, lfctf]Sc«T#il»fT (ia^23—4): 

(1) 6 ^J8Wift^$>i 6 =a3; 5 4-(l-a)^ 7 = (l/2)0. 065 + (1/2)0. 067 = 0. 066 

( 6 . 6 %). 
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VaR: Risgn&st 


ft 23—4 IS H Mi ± M RiskMetrics 1$ Jg 


RM®Mi 


(1.65a) 


l&5^ 

3-5 = 6 . 5% 

cr 5 =0. 30 

1 

0. 99 

* 7 

> 7 = 6 . 7 % 

a 7 = 0. 60 

0. 99 

1 


(2) v 6 = 100 000 000(l + >> 6 ) 6 =68 150 ooocitx;)- 

(3) (ftft) 6^ftW&5&$<x«=<W5 + (l-«)»7 = (l/2)0.3 + (l/2)0.6)=0.45. 

(4) ij-niii RiskMetrics 7 *0(1-7). BP V 5 =7V 6 , V 7 = (l-y)V 6 , ft 

5 *fl 7 £ 6 Wftifjftsfr*: 

of =0. 45 2 =r 2 ^ + (l-y) 2 ^+2y(l-y) ( o<7 5 <T 7 

0**5. <x 7 ft p wf « A RiskMetrics M f§ SJ , ft-Wj|cftf£ji 7, HoM# (#JB.RN* 
23.2) y=0.496 ^7=3.38 o 0*M&T^JSj£«&ftft:fcTftW®JliJ(BP 

l-7<0). 


RiskMetrics IS Mi 

^23-5 M^, = 6.6%. 1 

fcft^&&fttoftftgPV=68 150 000 Htc, ?'JTH4^J4’o Jfift*§SIW«*2Sff,=0.45, ft 

7=0.496, (l-y)=0.504 (JiLft 23—5 ft 6 ?lj) 0 ®jifc, PV 6 = 
68 150 000 Ht£(M 23—5 % 7 ?!]) W^IEJi: 

• ft5 4?lKMi: PV 5 =0.496 (68.15) =33 800 000 (Ht£) 

• ® 7 : PV 7 =0. 504 (68.15) =34 350 000 (Htc) 

* 23—5 ffl t=6 WSE^gltRft^ilJ RM WIIMC t= 5 ifO t=7 

gESSl&if: &3I = j& 6 100 Htc 


RiskMetrics &•$ 5 7 ^[HjlSMi 



(i)»R 

(2)^^ 

■ 1 ■ ■ 1 — 1 -^ 

(3)i|fc&$ 

(4)?e{t 

(5)JSKj^ 

mi^9 

(7)&£flE 


5¥ 


3s =6. 5 


0. 30 

0. 496 


m&m 

6¥ 

100 000 000 HtC 

3^6 = 6. 6 

68 150 000 Htu 

0. 45 



% 7^HMi 

7^ 


37-6.7 

1 

0. 60 

0. 504 

34 350 000 Htd 


RiskMetrics (1996) p. 134. 


VaR Wit* 

& t=5 m t=7 VaR (ja^ 23 — 6 ). 

VaR, = PV, (PVol;) = PV, (1. 65<x,) (23. 21a) 

VaR 5 =33 800 000 Htc(0. 30) = 10 140 000 UtE (23. 21b) 

VaR 7 =34 350 000 Ht£( 0. 60) =20 610 000 J$7C (23. 21c) 

^Z= [VaR 5 , VaR 7 ], C = 4 = 5 ft t=7 ^ttHt, 

W'MI&ftW VaR)i: 
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SMI 



VaR =[ZCZ'] 1/2 = [VaRi +VaR? +2(OVaR 5 VaR 7 ] 1/2 

= [(10. 14) 2 + (20. 61) 2 + 2(0. 99)(10. 14)(20. 61)] 1/2 =44 400 OOO(Htc) (23. 22) 

* 23—6 £ <=6 ftf 1 lZH7c33i!S3ftfl<I VaR 


mm 

RMSESSi, SSHS 

jgf6^ = l. 65cr 

VaR, (£ = 5, 7) 



M7*E 

5 #: 


0. 30 


1 

0. 99 

7*F 


0 . 60 


0. 99 

1 


VaR (p=0. 99) = [VaR 5 2 + VaR 7 2 + 2|oVaR 5 VaR 7 ] 1/2 =44 400 OOO(Htc) 


ft: VaR, = (RM i=5 ffl 7. 

“gEfhftir pca, *£ “*/!?* Tfum+n: 

VaR Bt^g&SlftBP^WWfSci:. PCA Ji—#££!+& 

*. EMT-'h (NX*) “i|Jc£ w &P$x, (tb^q 3 ^h) (i=i, 

2, 3) * “«¥#” “M” £ BP 38 *J *«/*£• (tfcjp, * = 15, 

mmR&: 

(ji = Xc,(i = l ,2,3) (23.23) 

(*40^), 0«fn^±nr£n#rWi$ 

(aa^it)o Xt^BPSU^, (15 ^h) SPffiftJ^W 95%Dl±t|5nr 

(PC) % 11'&&£&$}%&}¥fi&zlj, m2^t 

*#££). xt vaRit^ss^ji, a is 

(?) £±, Sfi*«/hT VaRit^WffiSo 

23.4 jagJ 9 ¥ij*fttt 


FRA w VaR, flfUfllft-—l-frWM1 “8&#t” |&1£. 

sesm “frM” *^^w^pkfra, p^^^fn^fflBP^fij^, 

®* fH£6'Mxi2'f\H 100 7jM7C%X*£M fra. &£££# 

Sit 6 'M 6 M£jJc 100 SHto, 23—2. 

SCHSiS: 6 'Mfn 12 'M ^ 6 = 6.39%, 3/12 = 6.96%, it fra (HjH— l& 

W182^, &-g*f 183 5*e o a^nTffiiiEWABP#33F!l4tnrW^5J##fi«lS#35pJ^ / 6 , 12 =#te 
7.294%. Hilfc, It 66 itJ lOOSHTtl^ft 12^h^^#iljl 036 572 Htc. & 
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vaR ; a&sngii&a! 





12m 


ism 6snm ioo^hte 

0023—2 nm 6^X12-t-£ FRA: 

Mftffl fra . 

^a e^nm^i ioo 7jm% (BP« y «=6.39%#A969 121117 c) 

^,2=6. 96%jS^t (iSL® 23—3) 0 KM&Trfj, f£A (BP#£) 6>MMa 

M%Vo = -l 000 000 Htc/[1+3; 6 (182/365)] = -969 121Htc. KJ 3-12 =6. 96%ff * ( 

12 'M W969 121H7C^#IIJ1 036 572Ht6( = 969 121|$7g(1. 069 6 )), £-*3 FRA # # i& PJ $ £ 

(l+3'i2 (365/365)) = [l+3) 6 (182/365)][l+/ 6 ,i2 (183/365)] (23.24) 

KX (> HMffl^lSA (MS) t = 12 SM Wife® <=0 

969 i2iJ|7c 


6 4-)! 


/ 6.12 


12 sn 


unnmmmsm m&) 

969 121 JStc 


«s 6 J! ffift* 


00 23—3 HtU 64-^X12-F^ FRA; £-J$«!£3(E 

0jlt» i±j# FRA BP^E 6 d'M InJ^fcB 100 Tliitjn, ft 12 d'M 1 036 600 

Htg (JE^ 23—7 H 2 ?|J), dm A) 969 I 2 IH 76 (=Vi) 6 , fftB969 121|$7G 

(=V 2 ) 12^ (JE^ 23—7 H 6 ?!j ) 0 ft-n^^lrM, « = 0 $fFRA 

FRAW0MtM$fl; (dV FRA = - dV, + dV 2 ) ^ Vl ft V 2 

VaR (JE^ 23—7 % 8 ?lj) M: 


* 23—7 

(l)#3Ri (2)ai&«E 


182 A -1 000 000 

365 £ 1 036 572 


(3)t&#2£ 

(%) 

6 . 39% 

6 . 96% 


(6 4-^X12 4-^ FRA) 

TUm. (5)RM (6)RM 

(Vi) n,& sa^jst 


—969 121 Htc 6 4-7! 
—969 121 HA 12 4')| 


(7)®g,^(%) 


(8) VaR 
(Htc) 




0M&(d P/P) 

VaR, 

-969 121 

6 . 94 

0. 130 1% 

2 081 

969 121 

7. 42 

0. 291 6% 

4 662 

(4 662)] 1/2 = 

= 3 534(H 

7C) 



Ititlf 6182, £|j 6 -a# —^^f 365 ^ 0 H (8) 

VaR&m C 6> ?!l»l. 65a«j#fR (HP0H&«f5&4O „ Wfcsfl* S££i+» , fI##£*#StfJSE£ RM 

^*VaRitD:BlftfiaWft^®i^-g-J«3k-t^S6 4-H»«lftA, Vg = — 969 121 0 Hjlfc 
VaR = [VaR?-f~VaR? 2 + 2p (1-VaR 6 ) (VaR^)] 1 ' 2 

= 0.65<^) +Vf 2 (1. 65(7 ]2 ) 2 +2 (-V 6 ) Vi2jt> (1. 65ffs 6 ) (1. 65 <t 2 )] 1/z 

V,—pj*0 i Wflfi, t,. = ilj^0 zftffrfettib;*, V a R f =V,- (1.65ff,-)o 
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s. tiis— 

• VaR 6 =969 121 Htc(1. 65)(0. 130 2/100) =2 081 (HA) 

• VaRn =969 121 Htc(1. 65)(0. 291 6/100)=4 663(Ht£) 

(■^J5KW)FRA3ftW VaR *3 534JIA , 0 = 0 . 7 i+»#S!) 

VaR = (ZCZ') 1/2 = [■VaRH + VaRf 2 + 2 P ( - VaR 6 ) (VaR 12 ) ] 1/2 (23.25) 

VaR 6 (faA) 6>M. lflEIJg, ± ffi M 

AMT, SMeg$l 5 't-R Xll 'NJM FRA, Risk- 

Metrics ±*o 

23.5 FRNfaS&ftj VaR 




'3%J (floating rate note, FRN) W Q o 

LIBOR, 0jft, 3 IPAsftW 3 LIBOR^A## 

flj^o fgi£3E£Ji 3 jf 15 0, Slu 3^19 LIBOR M 10%, Q=1 000 000 HtUo 
FRN 6 ft 15 B£#25 000HA = (0. 10/4) 1 000 000 HA, ffi 6 ft 15 0 ^ LIBOR 
#£&A9,0 15 HMlSiW. Hllfc, fg-#LEm£ttJiE£flW, f&FRN 

LIBOR ittftmm&M, gfcMMMZitMMJs 

^MIl3t^ mflft LIBOR. FRN *!&*&£&* FRN ^ 

0 23-4 Ji-TMlft FRNHftffl#, &IftHJ$0*ISJJ1 3 ^ (4f7tSO, g + lft “^A” 
M FRN JFMln #J 3 TM. *=1 W3&—TEftlftjAtt, 

A#o (=3 Q=i ooo ooo HAfnAMft^MJ,. @jtfc, 

FRN-a^--^t=l BtWB&ift, t = 2 ffl t = 3 “flSt#” A#. ATifg 

FRN tfj VaR, IS Cl If ^ ftl II £ & t SiMM MM. A7$i+»^ At&Wf§Jj£, fSCH£ffl “ffi 

ffl* (&-5fff«±LIBORM#<fr#fe-ifc). 


0 


<fan 



QT .2 

A 


2 



0(1 +/ 23 ) 

A 




3 


fiflSJ 


&: *1* * = 5UWH&J& 0. 25^. 94 
1 - t = 0. 75 2-« = 1.75*F, 

3- t =2. 75^o 


*23—4 mStfi&£%L: 


X*FRN£ffr 

frn w^¥KM», (**d 
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*23* VaR ; 

i#. LIBOR (¥) SJfijpJ 

*/«. ajffc, f=2fl*W&M#a*iJ*£#*Q/ 12 , £H**9 t DPV Ji 

PV 2 = 7TX^~T r g *_, = r,_ f (2-*) (23.26) 

Vl+r 2 _,> 

W$r;,|( wm2^i0]w«in^sp|gfij^ o ma, m«=frn?fmj&W a/2) (6 

7/3), 3P4 2-*=1.5^. ®M^LIBOR4FRNffJ&W« = OBt*r 01 , i = 1 

BtJi Qr 01 , M^PV^CQroO/a + r^,). FRN & t B* WifrJ» 16**Jg.*JW± B 

W DPV: 




rZ- t = r 2 -,(2 — t) 


(23. 26) 


y _ Q r 01 | Q/l2 I Q / 2 3 1_ Q 

FRN (1 ■+ r;_,) ^ (1 ■+ r 2 *_,) ^ (1 ■+ r,*_,) ^ (1 + r 3 *_,) 


(23. 27) 


ma, &tam, f n &T& 




(l + r;_,)(l + / 12 ) = (l + r 2 *_,) 
, _ (l + r 2 V,) , 

/lz a+r,*_ f ) 1 


(23. 28a) 


(23. 28b) 


t=2 

pv -— Q£e —=q 
2 (1 + r 2 *_ t ) w l 

#Sgtifc. #«/»: 


1 _ 1 

(1 + r [_,) (l + r 2 *_,) 


(23. 29) 


V -= Q r ° l 1 f Q _Q_ 

FRN (l + r‘,rL(l + r*~,) (l + r 2 *_ 


bl 


+r_e_g—i + _Q_ = 9 ii +^) (2 , so ^ 

^L(l + r 2 *_,) (l + r 3 *_,)J bl + r 3 *_,) (l + r,*.,) (23.30) 

Hitb, «g*V nN = Q(l + r n )(l + r 1 , . ( ) l 

FRNWVaR^lKT^- (B*B) BP#J*J* Q (l + r 01 ) £ 

± (je® 23 5 )„ iEff]jfiFRNtta^*«it*ai»iinfRi* a-o 

(d P/P) Wa 


(23. 30) 


VaR FRN V F rn L ®5<^ dp/ p 


(23. 31) 


<?» + r„) 


0 * 


3 ft® 


23—5 FRN tttFtta&SE: ££ttH:£is) 


am, *=0, 

tftV FRN =Q 0 B*J*X#£t = 0##TQ3&7n, FRN*|gMJ§HMi**. {(If, 

r 01 TJ^, SP4. FRN (JaL£- 5$ (23. 30))„ ftM, samsii, #n 

, frn a / BtMvm&M 
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£BSn:*i— 

Q( 1 + roi ) _ qo) 

V FRN Q_(_ r yl-t 0C> 

isim rants, 

RiskMemcs w«®wjs^-a. mv&Mm-gmM$mmw&z±., 


frn, mst. *m± 

MJfc#. -0-^fnit^fii FRN w VaR, S&lft “*&£ VaR” f>m*l]ffljl 

Z= [VaR:, - VaR 2 , - , - VaR„,VaR™]*!^ 


23.6 ftiUsNJttffi&ftVaR 


^?rs« 

i§$Tfr^± l ooo VaR M§^i+ 

*M. BPVaR FR = (F„X10 000 000) (1.65a FR ), F *^|iy <x FR ^S»§r^W 

fl-ar. s*^inEgwr^«#^Mo 

$fijM--HP$«, #«jitit#vaR 0 (■£&$%%), m$-^mm 

(Brt) MR*Nr- > MS#§££j- W l ¥Jb#IJ l ooojJB^n. ^IuBP^^^S=l 12 (*?£/ 

R5E), r d = 6.0%, r f = 5.0% (£#l|), Hjtfc, 

F, = S,e <r ‘' _r / )<T “ ,> =1. 161 0 (H 7 C/®: 7 n) (23.33) 

iWlftLtffi t=i Bjwa&ifcffl «=o 

(ia® 23— 6 ). «=i Bfwa&jftibji-i 161 ^htc. m&, i^BM® 

t = 0 Silt, SfHSlBPJEllTClfej®®:^, Euribor (& 

(1) * = 0fcf, Wr d ^AVd= (10F) e^ r F T -' ) =10 950 000 (H^c); 

( 2 ) i£^am±.vm^r f ^^hmv d myt. 

V d = (10F,)e^ r F^-'»=ioS,e-7 (T - ,) =10 950 000 (Ht6) (23.34) 

afnfl£fflTF f = S,e < '---7» T -‘> 0 

( 3 ) (2) &mv,=v f . 

mm 23 .3 *23 —&” t 

VaRJi: 

VaR, =V ; (1. 65ff,) = {108 429 9 036 14 457} 


536 


(23. 35) 


VaR: &t3SB$3ft 


(2) f|A(«£)USD = 1 095 = 10 950 000 

UtE = lOFe" M T ~ 11 = lOSe" rf< r ~ 11 


(4) 1 OOOTTfcm 



F = 1.161 (©Ite/JIte) 


(3) Vi r/#f±|(#S)®:7E 

®C7E = 10e 


(1) USD = 1 161 


ttS, SfnftfflT F = S exp[ ( rd - r ( )] ( t - 1) 0 

ffl 23—6 sa*3fE: mm£*s5£f$. 


»■= is, /, d), * t 

&VaR)§131 921Jt7C> ^Mfi5«VaRls 
VaR=(ZCZ') 1/2 = lll 174 Htu 

*23—8 Htu—Ktu ((SS) 


ftffl 


»A»jg 

*rp;§|i7G, ®C7Cf 


mm*) 

fiJ^Cgpig) 

fij^ca^) 

mm*.^ 






USD 

EURO 

1. 150 OC^fp/^hfp) 

6 . 000 0% 

5. 000 0% 

10 000 000(®C7G.*|-ip) 

1. 161 0 

-11 609 524(Htc,^s:T|5) 


ftfe r*<* ft® ft® 

(Srtl^rp) jc/^rp) 


Mi 6 VaR 

C^rp) (*gXt{I) 


(23. 36) 


BP$J &7E HtG 

fl-r #j* jjj* 


1.150 0 0.99 0.6 10 952 381 108 429 iPl^hfC 


0. 25 0. 04 


gfcTG^j* 1 10 000 000 
jlTE^j^ -11 609 524 


0.082 5 0.05 10 952 381 903 6 gCTC^j* 0.25 


0. 20 


0.1320 0.08 -10 952 381 14 457 ©CTC^i* 0.04 0.20 


■3M4 VaR,Z 108 429 9 036 -14 457 


ISFltlffi VaR= 131 921 
ftWiit VaR = 111 174 
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smi— 

MftW VaR VaR BP108 429#t7C*SM7*(M 23-8), it 

'EMafc&“*6«”7#tfc-ffc#3fcW*f At. 

fit ft 7 i # a +J J& £ ( m ft rf5 $ # S3 &) W » 5$ M ft #J£88 U W ffr # * & Black - Scholes 
'&&&% P = f(S,r,y,<r,T-tW1&&, M<P, PZjMUttfa, y= UI £M” HfeiS. &mw, 

df =?|dS+||^(dS) 2 + |^d ( T+|^dr+^+|{+ 

= AdS+ -^-rCdS) 2 d-Ada-\~p r dr+p y Ay+dAt (23. 37) 

i&7xt (ds) 2 ^M ? 

ft “^14” & delta (#J£lt^23.4) 0 &|Sft^23.4+, $ff]ffiBJ7, *P £ *5 «l»j* ft 4fc& 
dS/SgjES6#ftM, W'A (&«&£fi£) 

<^d( = AS^ds/s^d i = AS<4 / s (23.38) 

VaR d( = l. 65<J d( „ ^^TCIE^WWST, VaR r, yftd<r#7Ji 

-7BJ1. M, xmfcstl**, *J*a<m»5M««lil!lif* VaR (BP^-g- 

dS 2 ^), delta- gamma , tfcinfMSH^gfil, Att. « 

(#J*LT-S). 

23.7 

fBMfcfc#&iT3?j£: 

• VaR Wif* 0 

• (tfcin, xmNf«BiK£W 

Mistf IDAX WM) ft BP Sl^OHS. VaR^fS#iti!J7 (*p 

DAXffi»i|fc:&) (^7U—IfcTcM) Wffi3££». 

• tf-jFA#Jt®/S±ji.siw VaR, jitf-jrwj&tt# 

&$ VaRM^#**:. VaR OfcJPfiJJl 

mm. 

• s+bpsu+j^, fra=efrn ns#* vaR&t, 

• 5#@e, bw#$-+frn 0 

• JftK^JCWlSW^tt^ffrTWBPSliJnM^-^B^HK#, Bttf# 
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f^j 23 ijt VaR: afcStfflfl&at 

Hjtfc, nTKJ[jWffl5pJ4sWBP#!^?CWit?ft4sfnffi^*»W (Bt) ft IB 

#1+## VaR 0 

• delta (RP^Ittifift) VaR, {SM of HB#*)£ 

$| „ delta - gamma j£fMjEL&F—®> fS'tfcM ; %iSPJ T E£l 

• MIrIJ®. *il?Tffi^**JeP¥WIS«. *ft*Ttf-*±W 

MM, (£M) jE*«tt*t6li#&#i!EftN- (tfcM£&^$&), $ 



1. “ft**"? VaR 

2. VaR#*Ttf«W l |ftWttA > h»*ra*«i*. 

3.1994 ^, Robert Citron ®&T±#S 70 ^KftWINl 

*#i*£inft££W (fiJM 

Tffilfc£ftft«W#*, (ZCZ') 1/2 fljffl Excel (&&f||lftffr&, ft Gauss, 

RATS, Mathematical) 

4. (M#) *^fWTi#a*s 


¥ 

1 

2 

3 

3t# (JIM) 

400 

450 

500 

Bp**iJ4s (%,*£) 

7. 84 

7. 96 

7. 98 

«#&& cf<n&$ft) (%, «3i) 

0. 23 

0. 20 

0. 25 


(a) 

(b) i+3M= 1, 2, 3^Blf^a^*W (-^) VaR„ 

(c) ftJP: pi 2 = 0 . 80, ( 0 13 =0. 70, ft 3 =0. 6, VaR„ 



flT#0MI (£«) 

A, FT A 


1 000 000 

1.078 9 

*** 

900 000 

0. 993 7 

&1KM# 

450 000 

1. 038 2 
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6. airs 1996 $2 3 M 1 Ho 6 M 1 H 5 000 £$ (BP£ 

0.25^, 1.25^, 2.25^ZJs, #$E). M, PJ» H 

Mo fljffl RiskM e trics3rj&*lT3iWM» XtT 2002 ^ 6 R 1 HiOftttjt# (BP6^3^^± 
fS), ®^T^|n]®: 


SlffiB (¥) 

- _* - 

■KS (%, «#) 

0Hfc<r (dP/P) (%, 

5 

6. 93 

1.261 

7 

7.01 

1. 109 


(a) mmyi*)? 

(b) t=6.25^ttvtfc&wm*mM£& (fjM* 6 . 25 )? 

(c) MRMi+gftT i=6.25 Itf5 OOO^M^jtXtfe*W^W*{jt^Be. 7 5 =0.40, y 7 = 

0. 60o |ia§ f=5 » / = 7 tl p=0. 8, VaRS£4>? 

7. ffc/ij£7*&3flOO OOOUTGfKj—6 'M X12 7J3 fra (ftift 180 A = 6 'M , 1 
365 A). M£ yi =6.5%, y 12 =7% (##1), jffi#!— 

(a) ffiiHFRA&aWa&jft^fH 1 (t=0) ItASE^, 12 ^ Wftjf 

(fifil). 

(b) 6-7^fqi2 7^W§H^^&§&$JicT 6 = l%, er 12 =0. 5% , p=* 0.7, 

W^SffffWVaRffi^IRVaRS^? ($ffl£JS£t 5% 0 ) 


Hf& 23.1 VaR 


SfH&iiMSiftllWS RiskMetrics a 

fj 

= [ 2 W A ]»m = ft*™ (A23.1) 

i»l 

^4 1 . ffp ft = 2 W '/’' “beta” 


CA23.2) (USfi«jTS (A23.3) *&J&: 

R, = «. +AR m + e, 

E(e,) =0 

E(e ; e,)=<4 i=j 
= 0 z'^./' 

Cov(R m ,e,)=0 

0fW nTt*}£iU : 

EE,=a,+AEE m 
«? =&*+<*■ 


(A23. 2) 
(A23. 3a) 

(A23. 3b) 
(A23. 3c) 

(A23. 4a) 
(A23. 4b) 
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VaR: Mnasjfl&aj 


(A23. 4c) 

mmm ofrii) 

ER P = y) vu,ER ; (A23. 5a) 






Zi Z< ™‘ w i a ‘i 

i=i y=i 


(A23. 5b) 


±®S&££:frgW£i£5$a:fc#»^gfn»(n-l)/2>Hfr;*rg. ^n=150ftf, gfcg# 

HAD 325^{t„ (A23.2) # 

AUM (A23.5a) 4 1 , 


ER P = y]u),a, + (y]wA)ER ra = a p +p P ER m (A23. 6) 

i&M « P = X)wi«i ana / 3 p = y)wj 3 , 0 

(A23.4) (A23. 5b) 




= [ 2 W i W iPfij yi + 2 W?<4- = ( 2 W -^< ) ( 2 W A ) ff m + S ^ ct «- 

i.j=l 

^ 2 wfc* 


1=1 


(A23. 7) 
(A23. 8) 


*-g (A23.8) i&RTKil2fjjE 

+ (A23. 9) 

imER P m<4 p^m^sn^^a^mmmcri, ER m mmm, mi&x 

#3« + 2^4*A4t[ ( £ n = 50 «< j*f I* B*, H A« A 452). A A Iff it 7 «c 
(A23. 5a) fH#@ (A23. 5b) ffi * ft “-M3T 1# S* i*L It K M 0 JB IS @ 

(A23.2) (tP«D y-um* MA 

-fin (A23.8) ast***, m, in*a<rHR«a#- 

fKG&&&&&&£%&&&£.%& w t = l/n, Sl^SfcW: 


< = ^+«- I (^/") 


(A23. 10) 


0f«*jg-9jSfc£ (i/») o*. %n-+oa 

H, («=25tItHil®S<)III£yiffilWWfl«/h). FJrM, 

^P ” ftp^m “ ( ; IVjfii ) f7 n; (A23. 11) 

M v, jufj^i = y]v i0 *f kj-v./v,, hp^sm-s- 

W VaR StnnUfflTW•■ 

n 

VaR p = V p (l. 65 <t p ) = V p y>, (1.65/3,0 = ^VaR, (A23.12) 

« = 1 

&M VaR-VA (1. 65<r m ), St 

VaR p = 2 VaR, =(ZCZ') 1/2 (A23. 13) 

iiIZ= [VaR,, VaR z , -, VaR.], .i. C £->N^e|S£. 
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$MX*§- 


RiskMetrics^lUTWff» V, WffrfiWA beta WfttHi. ft#ffi» 

M*, Etee, )= 0 , ifcttSift&fl itfUKH ^SUWIWfi* 

JK*i^iwffi^*#Bnu^ beta (»#£) w 


_ °n _P£j° 


OPj 


OiOj 


(A23.14) 


(A 23 .4b> 

P= 1, M ft RiskMetrics + , fifr *B £ H $ ft jl II & 

EWMAi+glft, H^RiskMetricsftgft#«-##iSW^r»3tEBIi(JKil. «#, FOEX 

*a*«Cov(M i ) = E(£ 1 e J .)=0 wis®. Mii#-*, 

(A23.ll) «fc^fg^ft 0 RmE (£,ft) #0, 


w^23.2 mm : a&stftae 


ft® 

TOttW«{£&if-#i:ft* = 6 Bt “5” m “7” £|Bj) 

ft = (l/2)ft + (l/2)ft =0. 45 (A23. 15) 

^fn#SftW^fe?l®^^:(BI^B£ t=6 'SWffift^jioo ooo oooUtu, 

% v 6 =68 150 oooHtc 0 aditv 5 =7V 6 , v T = ci-y)v,, mttv,=v 5 +v, (ifc*ftjiifc|&ci& 

Rp = yJ?5 + (l —y)R? (A23. 16) 

ff 2 p = y 2 tfi + (l-7) 2 ^+27(l-y) ( tw 5 ft (A23. 17) 

fSJiSIftfSfnS^ ft=ft=0. 45, ^^ft=0. 3, ft=0. 6 Rfi=0. 99 0 

&m£M&3rm (A23.17) ^*^#-^7, ftnTW®#ft=ft=0.45 o ftglftRHSft® 
5%±MMT 7 ftj—-t* - #CftS5£: 

a7 2 +67+c = 0 (A23. 18) 

fcMs 

a = ^5 +<^7 —2flff 5 <r 7 =0. 093 6 
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VaR: 


b = 2pa s a 1 — 2crf = —0. 363 6 
c = ff2-^= o. 157 5 

mty, xm (A23. is) 


— bXzy^b 2 —4 ac 

2 a 


(A23. 19) 


mx r- 

jtfcfft 1 — 7= 


= 0. 496 3. 38„ St=6Bir^Wa^«MiEW, MIHn## 7=3. 38, 0* 

-2.38, f#tb am 7=0.496: 

= 7(68 150 000 Ji7C)=33 800 000(Jt7C) (A23. 20) 

= 7(68 150 000 #7C) = 34 350 000 (#tu) (A23. 21) 


ffivk 23.3 


aft#*- y h*Nr«J!ii£*MasaR. 1 ooo si$a& 

V, = (F,-F 0 )e-' ri<T ^' ) (A23.22) 

F 0 (ifeifcjiXiifiNft). (us) m*. sm 

(«7G#)3i^M) * 

F, = S c e <r -- r « )<T ~' > (A23.23) 

&MS, ;tFXMBP$flJ$ (Srt/g^) Rr ,&ha (Ktc) (A23.23) ftA 

(A 23 . 22 ) *, arnica 

V, = S ( e~ r < lT ~' > —F„e rd<T_,> (A23. 24) 

ama 


<?V, Q , 3V, ,3V , 

dv = -r?;dS-r-— ar{-T- —dr d 
a O oT[ or j 

= [e _r f <T ~ 0 ]dS— ( T— 0 [Se- r ' (T -'> ]dr, + ( T- 0 [F„ e -^ (T “‘ ) ]dr d 

a*. (t-«) dr : 

dV=[S ( e- r ^-'>]^ + [S,e-"^-'>]^'-[F 0 e-^cT-o ] dFa 

o -rf id 

=v, ^+v, ^-v d ^ 


(A23. 25) 


=fx (A 23 . 26 ) 

in 1 000 ^gfcTcW^iiSil^, V, 

(looooooottxv,-). &W, M^s 

we* v, (E.v s =v f ) fq->HHi*v d 


cmm &■&. 
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sum-— 


mm 23.4 


& Black -Schoies^T, #WK MM18MH) W®; 

Sf P=/(S,r, T-(), iiM dP=d/ 


v-¥s is +¥^ iS)>+ ¥^+% ir +¥y d y + yi ii 


' 2 as 2V 

dS , 1__ rdS 


-AS^ + YrS 2 [^l +Adr+^dr+^dy+fldr 


(A23. 27) 


r^KISW, y* “M” <y%mw. ±iSW;frg*Bfc (dS) 2 £0«0f 

M (dS) 2 fqd<r^, SfnpTliliSZffi jjJt delta ft, 8? - JR M # ft# Hi 

*</. delta-gamma iSM, &1TlM3fMWmi«Llk& (dS) 2 J® 0 

ftfn«MS]-^#lii$'£iI'S-d/ 0 MdS/s 
ULMJiSifc*, SfnnTWilBJW d/fiH^m^: 

A< df =E(d/) = (l/2)S 2 r £ T 2 
E( d/) = S 2 A V + ( 3 / 4 ) S 4 I^o 4 

E(d/ 3 ) = (9/2)S 4 A 2 rff 4 + (15/8)S 6 r 3 a 6 (A23.28) 

A, r (MU Black-Scholes) , 0 Blfj&jliS |fl a #jftif{i[ (MM, g| 

^ft^MEWMAj£GARCH;frft)C|M>£|fti+g), 3$ Cl ItI/H+3¥ ft ^ d/ , E (d/) ft E 
(d/ 3 ) 0 ftmitci,ME (d/ 3 ), mv, ism* 4=E(d/>-[E 

(d/)] 2 ft ifff It Cl IM ft It Of W#flJ VaR {tji 1. 65ff dfo 

^*t° MM, ItClBliitilJT E (d/), t = l, 2, 3Wftit, g$Hfcj6nfl2A&flJ Cornish - 

Fisher JgJFS;* ftTffiW^ftitipft : 
q ^)‘ft^W#i^=A‘ d f + OT,<Tf 

&M: 

»1, = 2, + (1/6) (z\ — 1 )Q df 


Q d f = 4 -E[(A/—At d f) 3 ] = — ■ ( ~ f) 3 ^ 3E ^ (A/) 2 ] ^ dt + 2 ^' 

°di ait 


(A23. 29) 


> NS*tt, jl^Tg (A23. 28) 4>$®E (d f) W = 8f|-*eWgft. *, 
N (0, 1) (MM, M— Z q = ~2. 33 )„ 

VaR 

(1) if# E (d/), i=l, 2, 3, 

(2) if %Q Al ; 


(3) i 


(4) m%1sn (A23. 29) itJf® VaR {to 

35£ltCl#^Mt : M#*fflimji0Jo fiSlfcCIE&iiffl# 


(A23.28) Jfcftj /**-0. 3 
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VaR: ©HitSfl&S 


§k7tfte« = 2.0 Qdt = — 0. 4„ 

Ttmm MJE&&#T3I 1 VaR it* 

VaR(l%,lH^tt)=Hdf-2. 33ff df = -0. 3-2. 33(2. 0) = -4. 96 (Ht5) 

dp* 

m, = z, + (l/6)(zj —l)Q d f = —2. 33+(l/6)[2. 33 2 -l](-0. 4) = -2. 625 
H g + = — 0. 3 — 2. 635 (2.0) =—5.75 (Ji7U) 

SlfcMMfiia*, VaR ilttJA 4. 96 *-]^5IJ 5. 75 (*9tJUiJBlT 14%). 

±isa-fsr#to& 

W-i.^CI#W E (d/O IE 

Ji&MH, 6t»E«)Sia^WVaR®ItiaT?iJ«#MlliJ: *J ffl * *3H? 9 «t #1 

(#jet*) “*#ar (0a*n. Mm Black-schoies 

xtommuMiftm. 
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VaR: it 1413 


m fa 

H—1*#3i*j£ (variance - covariance approach) %*+■££ 

# VaR (*P «i«0 w 

• *«UL#M*«iifc3fr*«*W ($.*) Atfii** «*«*.* 

EWMA^GARCH«#, laJL•*,*tit*>& 

• VaR (non-parametric meth¬ 
ods), + 

• (##.£) ^-t^VaR, 

VaR, 




VAR: 


VaR (stress testing) N ftllltft# 

#r (worse case scenario analysis) ^O^ftSife (extreme value theory) 0 


VaRBt, 5?xtnA$MfT#r*. 

, ±5W<tA$*JiXt 

m GRACH || t Mffi-1*±SfcfifcMCS;frft. ftJW 

VaR 

ate. 


24. 1 



*n#$Hiifc&¥Mn«dW, bp & £ ie & ^ 

«0»R3tM5*jE*^W? 

Aiimmitm. n«t*fiH»w^0$9& cmmum^ m&i&m (*&##»&) 

• (ti “mm n 

ft &r. 

&J) o 

• (BP&ftfcM-g&f|fi]BNIBrt, « 3& M ft J« i§ rtf 

sift, mn*M%&ttm®&'£inMciiiE&ftft' %j 

Paretian MMMKM. 

ARCH fn GARCH ii, * f= * W & ft OtfflilftttW) Mifc&ft *SMglft£Wm 
(B£M^&ftlWlE&#^M), lift ARCH m GARCH MMffltfclfcrg, HPtfSfflTffi 
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V' 


$ ill HI- 


m*ffi&ikft*&]EtsLfrifHfi, m, m=? 

(#&#&&) jE£#*jiifc8£SMiSfeL m=e 

M-KrtfS] (MiH&¥) o MiO, Fama^fl French (1980) £3$, fl£;R 

M&M (Mia3¥M5¥) 




fMna&ftitsi, ftny&tu—MSMfi (sntHTTfeo, sp^^inifcnr 


-Vtp 


(24. 1) 


So t®. Hcd^MM (i£#MiftgM*fm) £w*$Lmvrmm-. 

Pt=f*+Pt-i+rt, E,~jj<i(0,l)il />, = ln(P,) (24.2) 

iaM^aw (&gg.$D && 41 R, gf]| 

i?, = ln(F,/F,_i ) = (p, — p,_ l )= f *+oE l ( 24 . 3 ) 

a&xf&jS ( 24 . 2 ) ^ntfsij: 

Pi = P + />o+<re 1 

Pi =P+Pl + <^2 =^+(A <+/>0 +< 7 El ) +ff £ 2 

Hilt 

A = A> +^<4-ff(£i +e 2 H-M,) 

M 0 HJ t 


/ 

J? 0 « = ln(P,/P c ) = fjt + <xV £i 


(24.4) 


Sjffc 


ERa,=t*t 

UR: 

<%,=<? t 

°<n 'JtO 


(24. 5a) 

(24. 5b) 
(24.6) 


0 T =jr a , a 

ff-M (Mia) &%!&&$ (5R) o 5 =S°* 8 ft, iaMUM^MlfftX^^, $£$£ 

VaR 0. 25%, Hjtfc, 

(itiBS 5 RU±$LMc 10 RU±) #&W, 
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VAR: 




24.2 #^fti+ 


VaR (•±*MS3rg—MCS ^rfe). 

<*#> ^rn»ffi^*»«itttf-fi. r-T&mm 

«HiJfc3SJ$16 


£nJHtf, (t= l, 2, 

E* 

j? = — 

n 




( 24 . 7 ) 


A ft±T^^ (JES 24 1) „ Jfe 

frr aU* ittf >n r-v — i —r- r-.- i.. » » vil- » . .___ __ 

» rm ^sfafrWfsa cm, T®fw—® 




* RiskMetrics™«f*, H R 

4% n 



00 

& 

r* 

oo 

o 


m 

m 

m 

cn 

m 

rr- 

in 

m 

CN 

r- 

<N 

o 

ro 

*T) 

00 

CM 

CM 

*T> 

Jfr 

r- 

iii 

o 

K 

rrr* 

-s 

sO 

TT* 

% 

O 

£ 

00 

00 

o 

O 

ON 

O' 

#- 

00 

o 

o 

#■ 

o 

o 

5- 

C0 

Os 

O' 

Jtf- 

o 

o 

if 

<o 

o 







o 


ffl 24—1 

;C¥W§BiteS$ 


-£&) 



m: 

Jfr 

c^ 

ON 

O 


On 

O' 

O 


»iE3&¥ 


ATtifitSpfi VaR, Scfn^^cft—^jg^fl5H^(gJg(^ ( #ij#q 1 ^ p£ 1 >f*£j ), 
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£MXm -SSS^MIB 


•IT. lafWnfiffflWflgitffliW (*$) 

'Z(R.-R) 2 


o o 


*-- " ' (n-l) (24 - 8) 

MM, iP^fSfn^ / (*$) «» 

(BPfgMMOT^ft EWMA) 0 
• BS0tfft«(r$fta! (BP ARCH fn GARCH^M). 


(simple moving average SMA) n #JHtf|S] 

\H, (£*24-1), 

T#W, ffcin«&##&#^&#jbll|!t&ifr¥$ifeEWMA. ^24—2 ^|J f±J T SMAfPEWMA^ 


* 24— 




(SMA) 


n 

Ori-ll, = G/77>2](R^+' -r> 


(EWMA) 

n 

«5hi. = (l-A)2>" l (R-,- + i -R) 2 


* 24—2 


tU#&S£3&^ (sigma) 
Lambda 

019 

3(1*1 — 


256 

257 

258 

259 

260 
261 
262 

263 

264 

265 

266 


0$ _ 

0989 ^F) ifcjt (%) 


10 £ 24 0 
10 M 25 0 
10 M 26 0 
10 J3 27 0 
10 M 30 0 
10 ft 31 0 
11^ 1 0 
11^2 0 
13/3 3 0 

n m 6 0 

11^7 0 


2. 955 
2. 9625 
2. 965 
2. 885 
2. 9 
2. 905 
2. 907 5 


(SMA ifO EWMA) 


oTT¥S^#ji5i5®i) 

0.94 (EWMA+|ft;&®) 

_ 252 

^ && (%) _21*1_ Bffl 

(305c) (125 55) 

-0.084 6 0.005 869 0.076 612 0.077 209 0.060 422 


(252 j£) 


0. 084 6 
0. 253 5 
0. 084 4 
2. 735 2 
0. 518 6 
0. 172 3 
0. 086 0 


2. 892 5 —0. 517 2 
2. 902 5 0. 345 1 


2. 925 


0. 772 2 


2.915 -0.342 5 


0. 005 528 0.074 351 0.077 103 0.060 424 

0.005 294 0.072 756 0.077 453 0.060 52 

0.004 987 0.070 616 0.773 47 0.060 491 

0.015 999 0. 126 488 0.110 53 0.071 807 

0.015 446 0.124 282 0.110 923 0.072 106 

0.014 564 0.120 682 0.110 934 0.072 113 

0.013 701 0.117 053 0.110 962 0.072 089 

0.013 284 0.115 256 0.111 945 0.072 453 

0. 012 667 0.112 547 0. 112 391 0.072 61 

0.012 809 0.113 175 0.114 379 0.073 433 


{%) 


0. 054 128 0. 000 18 

0. 054 042 0. 001 619 

0.054 101 0.017 9 

0.054 108 18.853 1 

0. 060 442 0. 677 7 

0.060 644 0.074 8 

0. 060 585 0. 018 6 

0. 060 544 0. 674 2 

0. 060 76 0. 300 2 

0. 060 728 1. 502 7 


0. 061 134 0. 2956 
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24 m VAR: 


nmRijmm+nmmtth fi£EWMAxttfc#is&m 

(decay factor), £+0<A<l, (&& 

A = 0. 94, W&fcMV-'m&T 1, 0.94, 0.88, 0.83 #) o EWMA 

MM. 


• &£&-&: “mth” b, ewma mm^ri^Mmm^, m 

“M” 

#ja@24-2 0 



u -I-1-1-1-1-|-, 

1991 ^P 1991 1992 ^p 1993 ¥ 1993 1994 ^p 1994^ 

6)! 11 0 12 ^ 28 0 7J115 0 1)1 310 8 J? 19 0 3)170 9 8 23 0 


ffi 24—2 (a) SMAj£3(j$ (3£—£8) 


ST&®Jj§r@, ftin±lfW^EWMA*feJ{tT«Bl|t5b4lM«ai. EWMA 

n 

<1 = X)wy(i?^+1 -R,) 2 Rtwj = (l-«A''-' (24.9) 

MJPfmTM: 

• &M*i& (BP njgiST*^), 1: 

oo 

(1 — A) XJ AJ -‘ = (1-A)(1+A + A 2 + ...) = (1 — A)/(1 — A) = 1 (24.10) 

>= 1 

• A&je^f in*. m, SAtti/jvR^w&HB, *, 

• xh^rw*, «af]i*s«i»r[(i-ii)/(i-i , )]ji'- i 1 

• ^ EWMA BP^ (24.9) Wf VA &2« 

(#J*LPftf: 24. 1): 

<rf +1 =Aaf + (l-A)(J? ; -«) 2 (24.11) 
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<c 

" &Mxm — 


0. 25 


0.2 


0. 15 


0. 1 


0. 05 

0 

1987 ^ 1990 ¥ 1993 ^ 1995 1998 ¥ 2001 ^ 

8^110 5170 1^310 1OJ3 28 0 7^ 24 0 4^19 0 

ffi 24—2 (b) EWMA*®$ (^3g— 

%]%&}&<%, Sfn«fenTW “Mfr” FJrUM <*0., MiSJIiftffi, <v. #S.$H^Bt#i0f1lll?M#rW 

( r,-r)\ (r,-r) z wh. 

(®ft;t£-;£ (24.9) +W#HiiW^EIRjBl). ft RiskMetrics t 

* I+1 1,, mat 

t ^+ii«=^u-i + (l —A)i?f (24.12) 

##®.+n,^to£ft* (ft!!! (j£#M¥) WfflfMB»Wflr»TXt«+l ififJJWMittfilW 

ffisiio a a? 5/74 , ip^ft^74^, ^fn e git^ 74/73 uiftw 

ft^) VXRR 2 n, Sitfc, (24.12) *#Hj 0 &*ftl& 75 

@JaL^ 24—2 (Excel^jg), 24—2 „ ft;g SMA (ffiftl 125 

^) ft— VXRMT EWMA^S!, (^ffii) Wl 

BtlHW# (£ft) *¥. 

(g#^ittlfcnrWfti 24—1 f U M” W^tt#/iJ) 





Min. «mwft 95%wjE«»a**W (&flo 

sVCn-l)/xl . 975 < ff <.sV(«-l)/.xI 025 (24. 13) 

n*if»5 BtUfMWaJIHiW^*, ^^iS.,7 5 »^.o« 

552 


IB 24 m VAR: 

chi-squared 5%VaR V 0 1. 65ff, Sift, 

XtT VaRW 95%WMK(H«tJi^ (24.13) +0r&tH WfiSHlW “V 0 1.65". *n£i&£*£ 

niid, 3P4±BM#ifciftJft—'N|=#WMW*i£&if-, MS, a^^ifeSSOffi^WRlW, (& 

m. fwn&RrmftgiMEisp. 


#£#**: 7T&5W 

£RM4», itff 1 fftllJg-KT l 

i:|sI^-^JW). £tiitt%i t+\ Bp a t+l |,, (25 

10 ) 

^/+25u = 5<7 r+1 |, (24. 14) 

m- Jifliifeife. mw— ftyr^jay^, iscngM^^, 

^®M-/TfeH!j, B#H#fftf0]|£ift±g*, vTfejaiJW«MiSj!in 
®!QW)o MJs, &MM 'J, $nM??i!£%4%ttfj£{t (#I$R& g 

iP|W|ft 1980 ^u 1990 RRMJSffa^WW^), SP^*^ffi*»|gW 




EWMA BP&j£ (24.12), (1) XtTSSS? A WM. £ 

^H*^tt3»=+ooBif^/j5r, ( 2 ) (BP«*r»Ji). a 

W. 0Jifc3$fn$!St#SJl$^^ A 1 W. &RM4>, IHHii##) A 

TS?i^<T,+ii,Wite^^R t+1 2 (RMSE) */Jn : 

BlSlIililt e ,+i =R?+i _ of+n, C24 is) 


RMSE= 


J_ 

L 


L 

E«? 

1 = 1 


(24. 16) 


L , & RiskMetrics 4 s , i* ^ Bf I'§] g — 4 0 % 

RiskMetrics 4»j£#T —'MM*W A fl£, 

W#J^/ fc ^!| c f 5 RMSEg/K gfra^fW RiskMetrics A : 


^.4fc A -fi. = 0. 94 
^>0 &4tAfiL = 0.97 

EWMA^Mmm^ + ,,M, * 0 2 Mn&&„ &% 

JdffifeWftjgwMBif (ip t=o) iaffiiji, ip^iMnw «»o wwfliaiit%j9fis^w v 

WtOttttSfflirtt. Bift RiskMetrics 


553 


tm “*” &° MMMftMMitiHj ewma 
& 5 tw& 5 S (24.9) wnt£, m (=/> je*^«rw 8 ig. 

»tti: 

CO 

» 00 ) = (1 — A) ^^ A f = (1 — A)A*(1 + A + A“ + •*•) = X k (24. 17) 

t = k 

MMSCli5£fl=o.oi (BP i%imsig), Wa% 

}gA, SClnmi+^ii} * = ln (0.01) /In (A) c Hitfc, #^A = 0.94, 

EWMA^ + ^fnj3rfflS!lWW»^«[Jfe * = 74 ES lit . MMCl£h^ t MlPj, SHH ffl 

t»S= (l/«2H!^<ff^#» g+* = 74?c 0 


EWMA; 


oo 


(24. 18) 


&xy,t+ 11/ IMjXt— >-f-l Y t —j+l 

}= 1 

£+, w^a-A)*-- 1 , 

aUtgitflTTiifWaiJt^: 

^jy,(+l|/ = ^ ff ^y,(|(-l+n“A)X ( y ( (24. 19) 

Sift, (correlation coefficient) WMTffi W&5$2EfrtHI : 


Pxy,t +1 


_ 0 zy,t+l\t _ 

(<**?,H-lliK^y.f+ll*) 


(24.20) 


t 25 ^, mmm 


pt +1 


CT xy,25\/25cT :0(t(+ i|, (24. 21) 

(24.20), BP p t+ T \ t = 

,. mm&mmmmisfowm grach «aK»ai^4^£«i3rfe. 


(#im Black-schoies^-io, m 

m, j£nTW#^±fflHSjW EWMA^^M^r 

feo Sjtfc, 3 I' ft mmihftift K =100 M 

M IBM jkh 0 ■0c£*»ift5&4sfi$- > NBif W3®i», ewma 

MM, ft RiskMetrics )S|n]®: 

• ‘&mWLTk Black - Scholes (USt^ffr^) „ 

• Black-Scholes-&^4 I f[§^ftS9$i($ft^Wrtftll^'5:, iS.M RiskMetrics <£ ftfj 

• MM Black-Scholes IEH, jSP-^Xrfft—"&ift(ft t fff 

MHfM) ft^ns*, &*»■&■« 
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VAR: gstfttigs 


SinHJfio BittSfnifcjaPJTft VaR 

. RiskMetrics 

M*T±ffiM5!jWJI0, RiskMetrics VaR. &£*#«*# 

&®#? M ARCH fP GARCH 

(#JE Xu fO Taylor, 1995, 1997) 0 


GRACH «tS 

*a, «<n»^*GARCH«ta, M-»siana 

o+w-^o (&m ie&^hu, #.&#££*, 

R, = e,<x, e,~nt£d(0,l) (24.22) 

e, , #_§. R, to4kttlT£& 

Var (J2,)=a* (24.23) 

ifiniSVar(e,) = l„ ^^(24.23)#^Sfnilk^¥W^rM)iBI#0tfBl$ft«I(=^ 2 )o 

GARCH g (BPT-^ift^Mf&T^itt^): 

o? +1 =ff 0 +ffi<»? T^Rf (24.24) 

»*«!+«* jgifiT i, SP4:frgttJi#£fi£W, (dMfc) 

(JiMS) GARCH *sjMd±*3?**m£4s4M}ito«r 

MiP, H5cMiC^i|fc£4sM GARCH 

af +1 =0. 01+0. 08R, 2 +0. 88of (24.25) 

^T#6<J^tl^ttnrW®ii«i« 2 =0.96#fcb, &tg*Bg##*ifiTl. f£**Nfc, XfT 

RiskMetrics ft EWMA flftHMUi 

fff = (1 — 0. 94)R, 2 +0. 94crf_i (24.26) 

(*fiF± EWMA1 M& GARCH & 

sw-# u m&” ma., ££»+, to&rtm&ntis. mm 20% 

KT), GARCH ewma Mi»W, {aM'£inzmMKm&'&# 

T>tpjS (#£ WestfPCho, 1995; HeynerfPKat, 1994; Xu fP Taylor, 1997; Engle, 1995), 

EWMAia. GARCH ffi*EXt—® 

rMMis, (M#nm® 

i±*T tftft&J GARCH ££[&& EGARCH Mf¥&, # J& Cuthbertson, 1996, £ * M 
GARCH MMffift2£?T7«iS&tS.) 

24.3 VaR mt&mta 
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EWMA, ARCHfUGARCHM), “delta VaR B*. 

fHitt*ns-tws8», v 3 r m'trmf, 

*f7-7n#^i$&M£-, gfutai, 

aiftit m&y nrwfflAv,,,*^. 

n 

&v p , t Htc = ^ViRi (24. 27) 

t = l 

ofttt^m) ms. 

SjSfeSfcSMIiJlsl^fSS (historic simulation method) n #JLl)( (fcb#P 

$1 ooo^cift) MM 

IMHtt&i 0007 “Wb 

4fc&” MSP 1%W VaRiSfttffif (**&*¥* 99%). mU^Vm 

fall.) 

Ma&Mk8iiWi : fSMfiJf}£M — #3E#$S [Jjji (non-parametric), 

(n#&j*ziBittjfojrg) %&&&&*, HutniM# 

0rtttfWft5fffl-&to VaR to MfSdgMffMJIPMfP 

Ifll A, J&2A#) VaR t. 

iT«M*7-7&lft»ii«:£:frffl, &# 

VaR, “delta jfiflT (#!?,■«£?*»« 

n - VaR ft] if*"(S1$if#lj(§HJH (#l#PfJM Butler fP Schachterl996 ^J§f!j(Hjfij.5tl$i7'^fJife) <> 

®> ^P7^E^fnW5J3feli[M7. ^#&i ooo7Xl$Jli4 , 7<stfi®l—ft:, M— 

Butler ft Schachter * 1996 

T VaRWfeJftiE (M. 6 %PJ 20 %)„ #|£P, Ifc ff] 7 IB flMMh ® # j£ # 

—M'riM: ip*— w>sfj te w$i^»5tr4sttffii#iBwaaitt±?no%, VaR sis 

matm mm, Afn£«£-#tir«T, imwitiamism otmim ooo^mm) j?tb 

(tbiP EWMAM) MiPTifllo ififa, Mahoney (1996) 

(lii^B), VaR 

M7 1JUSI0. l%WMSPffi>£ EWMA 5R) GARCH 

A5%M*fgf*¥lUTM “MMSP” Wfi). 

7®Sto4fe/£, 
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as 24 m VAR: 

J#3l*i*##££W (Win 1992 ERM, KX 1997 %-3\ 1998 W SE W £ jK/£ #1)> & 

*»^riBxtaif]J3f9i#IW»3W VaRflrtHtJ&jtfMBg. m%±, in£fMn{£flJ-*WHiinifti ooo 

w^att«ifi!KF^i#^aja4»rvaRiooo^wBi»^:4» (bmes 

VaRafrtt^. i$w. £ 

jrm-WJrmv aR3f& iEin^fn^^#f!l 

PSft), 

“*$#” (bootstrapping tech¬ 
nique), JEin±ffi0r4HSM, ±®Wi ooo^W 

'&nr«fflWD£^«Sfffl^WVaR. ftjg “&&” WJg, 

#«WJ**lffi£tt). W&M*J&#W2f» + , T=1 OOO^lfe&^Wtfclg mfn#^) M 

mftmR, r,mmm, nm#«'hs»iu su ooo 

#±##, 0005e*«?T»-t. 000+& 

+ . (m>«). Min, iqM®Wi£®MMWI5f#L 

{27, 700, 1, 990, 700, 43, 1, •••, 999}, »4lfcffJ»rKAiS# 27, 700, 1, 990, 

700, 43, i, •••, 999 M^Mie«j*Wift&$R*, g** = 27, 700, 1, 990, 700, 43, 

1, -, 999, 

(24.27) *xt “m3c” XMWMBltl'&inMMJrBB, 1% 

^ttj^wvaR. sjtfc«ffiflrwajstff*^»cwm*, »#^wi ooo^ttfcMMMftii 

(ftiMWStMft, afl&#aEffTm>nifc). “« 

8*2’ ffi. SittyjStfc±*m, «mwMJn«w»fttt£M£-«vaR (bp«is*±#7 

^S"®" itl jit > #JaL Butler ffl Schachter, 1996), 

MM, ZiilMWtBMM&l®, MMMtiJ 

atmsttAM (&i oooiaffi^fcM^) bs#lm 

llM§#;ft#&am$M£fn£mW “rtSMJiar, 0ifcffijfe*i8*«ft8l6&»T«r 

M, XtT RiskMetrics W#Mit VaR^ifaW, 1£# 

H^RiskMetricsWMfSteM, MJLttflJjefcMflr#. 
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fcj£a3%IXlPfi 




24.4 


g+MM, %WTftmxM. «#, sp^a^hs 

M W ffi M ft » ® #§ Hfe & ^ BT m * T ffi- Jfttt ft &j£ £ tH: 



P * M-l 


200 

-uj,ER,, in 

« = 1 



(SiSt^E RiskMetrics ER p — 0) 


(24. 28) 


200 


^,H-l|r ~f" ^ ^ y ^ jW }Pi] ,t& i,t& j,t 

i= 1 i^j 

™. = 1/200, CT, EWMA^rfeiim 1 


(24. 29) 

fcfcMxti 000^wiselg^rn«fc 


ft±1.65<x„ P/L HiltSfHW 


• W2f2NH£iBi±-i.65<v w^^iftiSjea+i.65^. 

Wt5% (BP 20 

%Tmmmm&, q P „: 

9p.< Pp,<+i /^p.i+i 9p,i~Af(0)l) (24.30) 

iTfSfrHSi&UJ — Mi#, RiskMetrics 

w VaR*5%w^ J ^±^diT-^aiw#f : s.^ft^ttWMii5*4s. & 

£ P* ftj P/L ft * , a 5%£* (* RiskMetrics +, 

5.74%, 1996, ^ 220 ]ff), M RiskMetrics 

¥#tt. {§££ RiskMetrics ft if *, Jg£ 

W¥*$a8!ft-1.74, #J*L RiskMetrics, 1996 0 ) 

EWMA^rfext^naffWsnw. & 

RiskMetrics t, iWrHRSfe}£ftto«lfc£ (tMnJKH*q$i#i|fc&) *%$& 

n (o, D. gin:, affinna^Mii 

£#Jl OOO'f^.&tfc®, it^:®Htr 1 *,•,«$ JfiSSHI, (f»JM A = 0. 94 74 ^cMtfclg) #_g. 

£ES&*3I, :^£l»»iei^&4^M'T-i.65ff^ OtfT t£Jt*fTi% 

M^^^M-2.23 £ r„,) 0 jp*jE*ttw««®iEnw, 

»WDc»^»bi5%jBi 1%. 


y h*HPJBW^n:W»®fflflKW#^. (#J&J.P. j^ 
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M24M VAR: g?i.+t$|t?)I§ 

m, 1996, % 242 m, ^B. 3), 1 % fR 5 % , M#1f 

ft VaR55Sa{g2%££o MU WM^^fft 1 5%. Sift, EWMA f$®$i 

jaj.P. M, 1996, p&^B) 0 


misiik&m&mfr 

VaRMMM. $nH£®& VaR#jM**ia, i^W^sfc 

m, 3 WJ 7 *m, it^ssrisi 

xvaR^mmm^mmm^^mmt^ a&w 

i%&smsvm VaR#)®**! (bp “#y*r>» w«nrt& 

• &45 250 7 $l«!lfli 4 »# 9 ^WhWmo ±SWRig 

ft-i, 

«*J#US<J : £*lltt?ijgr 

m±sfm, muMastm. pmf&M&ftm.itMim&M 

w#«, mm3 i®tm^-. 

ftMifMmtomm, 

• EWMA#lGARCHmM4?0&WW®*|gft^l8M¥im®ll#MM$, £ 

*h &fcfcMWMf*I, GARCH^anTtfelt EWMA^S!*^S 

#>i*p, ^TftMio^^ns^ioo^nTcwvaRmtfi, (tiffiRFtkrgBxioyoM 
B &&MMX, £&MX£l£ ioorMtcX, *T&ffifBr#S53iM#^#ftji#W^ife = 

• rtT2%uTmfcft&, #>j*p, tmM 

X&m-Yn® \%ify VaRJi 200 ^||7n, 1% (X3j 
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4111- 


1. 2%~1.9%, Jackson^, 1996) 


24.5 



MM, mi*!&m8:tt1fimg7€]E&M (3.®%B±mini£tW 
#I$P, MMW&Mii—(#I$R tfrlfi) 

(mmiffcrwiTtm) mm, 

(inft Black-Scholes&5$ + ). tf-fliT#}® W MCS # 

(tfciP 

Black - Scholes £-j£) , delta, delta+gamma 

(flUiPWPKfi##!:^). ^M, delta^r&^ftMVaR^rtis^JtfllW, 

WSM “fift” ^^aife^lSWSf^iK-tt^Wlfrg, M«* 

it fir M Hr ft {to TM, MU$h VaR aftteif, M 

v a R 0 

&-%?*: mmmuzsk 


^4 , So = 100, K= 100, r = 0. 05, <7=0.4, ^JUiSiJglj H 
WMIb] T—t= 1 Black - Scholes ^a7’#^^$il ; ftj£Hl'fft-'fiL;ll 17. 90 o 

SPAS 10 AWWfflg±i£+#*»!#A«r VaR 

m^miKJi^s^m&^h gbm, #Asti$ (#jal^24— 3 ). &*, 

3it»VaR0t, SffiffiTIIWP CftUPWTiiKIK**iftA‘ = 0.10) t 
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m24M VAR: gSi+ttfSllS 

» 24—3 VaR-Black - Scholes &-5Siafr*m+3' *81 

&£#»: 

A/ 0.002 7 (1/365 

S (0) 100 fliioo *«*?#*.) 

K 100 

r 0. 05 

ttfiifia 10 

a 0. 4 

f* 0.1 

^ 365 (?£) 

“#«T 

T ---—- 

1 2 3 4 5 6 7 8 9 10 11 12 

0 1 100 100 100 100 100 100 100 100 100 100 100 100 

1 0. 997 3 99. 364 4 101. 108 6 100. 802 1 102. 758 4 101. 813 4 103. Ill 1 98. 636 4 100. 942 3 97. 045 9 96. 559 7 100. 856 2 101. 190 2 — 


2 

0. 994 

5 

98. 876 

1 

101. 569 

0 

96. 940 

5 

105. 483 

0 

105.507 

5 

105. 421 

4 

96. 390 

4 

102. 539 

9 

97. 318 

9 

98. 309 

1 

98. 691 

8 

103. 186 

3 — 

3 

0. 991 

8 

100. 463 

7 

98. 729 

2 

94. 940 

9 

105. 993 

7 

99. 026 

9 

107.971 

6 

94. 745 

9 

101.411 

0 

98. 635 

2 

95. 199 

6 

99. 011 

6 

103. 922 

0 — 

4 

0. 989 

0 

101. 817 

8 

100. 578 

4 

94. 496 

8 

107. 418 

8 

99. 727 

0 

106. 394 

8 

93. 404 

2 

99. 138 

0 

98. 427 

9 

95. 837 

1 

103. 561 

3 

101. 200 

• M 

5 

0. 986 

3 

99. 563 

5 

102. 107 

6 

95. 203 

2 

104. 997 

9 

99. 580 

1 

103. 100 

0 

95. 775 

3 

103. 108 

8 

95. 986 

3 

98. 048 

3 

101. 296 

9 

102. 333 

1 — 

6 

0. 983 

6 

100. 090 

0 

105. 290 

4 

93. 648 

9 

102. 447 

7 

97. 128 

1 

102.337 

6 

99. 036 

2 

101. 011 

6 

95. 265 

7 

92. 195 

62 

103. 033 

2 

102. 612 

6 *»♦ 

7 

0. 980 

8 

98. 625 

5 

106.108 

7 

92. 705 

8 

101. 723 

9 

94. 431 

8 

100. 199 

4 

96. 938 

3 

100. 246 

2 

95. 317 

2 

93. 423 

3 

102. 776 

4 

102. 994 

1 

8 

0. 978 

1 

92. 103 

7 

109. 015 

4 

94. 183 

5 

104. 602 

6 

98. 024 

9 

98. 739 

1 

93. 281 

0 

98. 215 

2 

95. 735 

8 

90. 056 

5 

103.434 

7 

101. 560 

5 - 

9 

0. 975 

3 

92. 925 

1 

109. 687 

9 

92. 842 

1 

106. 451 

0 

98. 670 

0 

99. 098 

5 

93. 637 

6 

98. 376 

8 

95. 082 

2 

87. 468 

4 

105. 227 

1 

103. 991 

8 — 

10 

0. 972 

6 

92. 671 

1 

109. 162 

1 

90. 184 

8 

106. 619 

1 

97. 918 

8 

102. 645 

5 

94. 178 

0 

96. 412 

0 

96. 833 

5 

87. 549 

4 

108. 438 

7 

104. 832 

8 — 


0 17. 903 91 17. 903 91 17. 903 91 17. 903 91 17. 903 91 17. 903 91 17. 903 91 17. 903 91 17. 903 91 17. 903 91 17. 903 91 17. 903 91 ■* 

1 17. 481 05 18. 578 18 18. 383 3 19. 642 12 19. 029 63 19. 872 81 17. 031 8 18. 472 31 16. 068 36 15. 778 9 18. 417 65 18. 630 2 •• 

2 17. 152 93 18. 845 91 15. 979 59 21. 425 76 18. 170 33 21. 384 13 15. 652 97 19. 472 94 16. 206 01 16. 805 34 17. 039 59 19. 895 27 •• 

3 18. 116 12 17. 036 33 14. 781 71 21. 745 11 17. 219 59 23. 107 94 14- 669 66 18. 717 95 16. 978 62 14. 931 02 17. 210 13 20. 353 45 •• 

4 18. 952 18 18. 161 91 14. 501 67 22. 696 4 17. 627 5 21. 991 49 13- 884 23 17. 261 84 16. 825 5 15. 276 19 20. 087 96 18. 556 5 •• 

5 17. 499 17 19. 112 21 14. 881 99 21. 017 12 17. 509 51 19. 757 78 15. 214 38 19. 763 55 15. 337 83 16. 568 11 18. 591 55 19. 258 08 *• 

6 16. 867 43 21. 714 14 13. 421 42 18. 811 29 14. 388 38 17. 843 32 15. 848 46 17. 872 74 14. 896 7 13. 819 51 19. 492 29 19. 634 39 •* 

7 16. 867 43 21. 714 14 13. 421 42 18. 811 29 14. 388 38 17. 843 32 15. 848 46 17. 872 74 14.896 7 13-819 51 19. 492 29 19. 634 39 - 

8 13. 066 85 23. 702 47 14. 221 9 20. 670 48 16. 475 17 16. 910 66 13. 714 95 16. 590 72 15. 114 1 11. 976 18 19. 896 21 18. 679 63 •• 

9 13. 492 32 24. 151 01 13. 446 51 21. 893 16. 841 85 17. 105 21 13. 888 91 16. 662 74 14. 709 68 10. 641 68 21. 062 15 20. 236 83 *• 

10 13. 327 22 23- 750 74 11. 994 54 21. 980 6 16. 358 29 19. 325 84 14. 167 86 15. 458 61 15. 707 92 10. 658 11 23. 241 74 20. 769 84 •• 

-4. 57669 5. 846 827 -5. 90937 4. 076 688 -1. 545 62 1. 421 929 -3. 73605 -2. 445 3 -2. 19599 -7. 2458 5. 337 83 2. 865 925 

S 10 , Black -Scholes£ 

£££: V 1 =BS (S 10 , T- 10/365, •••) (j&3£ 24—3 % 1 ?ij, 2 ft ) 

r=0.05WSff=0.4, 10 

AV‘=BS 10 -BSo = -4.576. ttintfc&fr m=l 000&, 
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gf^sa^iixiPS'es 


5|f - 

2, 3, -, 1 000w AV. ft£. 

Jy, #J)1® 24 3), %'A 5%W£tt/S£{iS7 VaR„ BP ft lift 

ffrt&iS'fT'fife'H'> liLliPcJik Black - Scholes ( BP;rc^ S?) ° 353h ill "tilW5Sil^.'14&t) 

delta delta-gamma W$ft3ffi£4K. ftft WSSSftEtffeTJ&T 



@0 24-3 100 “ft” (S3K$&£$(: VaR) 


m ^T=l^, XElMIM.* QPW rfi). ftB«f]*ii£A-+#8^#a:Jim*Xt‘eafTXt 

4. Q?(^rJ5) ^MPJJfiHWWISIJi To = 1/12 SP4&54 F$|b] 

VaR*^*? — f5fc. BP 

(# 31 ^ 24 .2). fgn, 

1>* P n) o 

#*»&###*»«£*(#;* 2)*7 P <2, o 

y(i) H^ = P‘ 2) (Qj c 1, e - y o r ) = 590 909(H3c)(tfc$Ri.ft) (24.31) 
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g§24^ VAR: £5ttt4iqlffi 

m*t= 1^, pi n (Htd/^ms^ms). $*yo>&a^H»#wi¥ 

$WBPMM (SjtfcifcfflPF&iKPI Pi 1 , =ex-*» T ). 

Mm Black-Scholes^^a^JKftttafrtt®. ftfflnTKiUWFflktOW^UIcffiteffrlftiB* BS 0 

(P‘ 2> , K, To) (Htc/WHS), KtPi” Ji£*=0 B^mSP^W, KM&ftiftft 

#fiT„ = i/i2 i^ntaw). 

V£ z> Hx = Ql c 2) XBSo(.Pi n ,K,T„) = 10 500(Ht£) (24.32) 

£4> To = 1/12 JiJEPJJWB WBtra. 

tft-MJS 

Vj 1+2) Htc = V < 0 1> H7n+yj 2> HtC = 590 909 HtC + 10 479 Htu = 601 388(Htc) (24. 33) 


mn 

wtiiiSJR, ^air^Bii#3^fi;iFP«#iifeiS4sw«^»-5y»g (^r^-^iftBj, mn 

t&wlji ooo^HSig), 

• iP^Mi fq^2 mhi0c£* (HW 

§ H <^2) frWiMz : 

J?i., = ln(P lf ,/P 1 .,- 1 )=ff 1 « 1 Z,~1V(0,1) (24.34a) 

P 2 ,i = l n (P 2.1 /P 2 ,i-i) =ff 2 z 2 z 2 ' N(0,1) (24.34b) 

*2 W*2 1, #R z,Mz 2 

p (BPj»^a:wiUcii4s»flf#Wift^4s^iBiWiti^*#iiifi^wa»ii). 

$fi«»(E(* i )=0,f = l,2), #-&*T<Kz,) = l, Var(P„,)=<;,(;= 1,2), 

BtflLM *,• JURS* (£tg) (&#) £f^M&fr|SJ 

Pi,<+5 = ln(P,,,+5 /P i , t )=a i -Jtz i 1 = 1,2 (24.35) 

jyuifca*sffM**¥ 

• HcMM^ (1 000X2) (1 000X2) Wfll#Wffr#UJlXfiP»itC^ 

(BPUdtt^'t’W^Wtt). 0ifc (ffii=o##)i 

C. ) P t +5 =Po 1> exp(ff 1 y5 Zl ) (24.36a) 

BPJBWffrft” P,T5=n 2) exp (ff,V5*,) (24.36b) 

• MSM, ®**ffi±iB0rJiPIM&-5£, 5 

/*=) SifP^ftPffs. MM, *, K&PI 
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sum—ess^jxiPfigs 

• “Mfw ±. ooo^ u m” m utmm& 

jgft) Black -Scholes^), Bjtfcgl OOO'f' “grift” #l«M£lfttff{iWM£tf(-{ilftM®fc 

ff fa # W # ft Vli’s £ 7t = P& [Qfc 11 e “- v i <T ~ 5/365) ] 

= QJf BS(P<&, To - 5/365) 

V, ( lt 2> *% = V& £% +V£> 5 
AKit 2) jH % = V, ( |t 2 > H ± ~ n 1+2) £ 7C 

“*fw w (@<t* i htu) * *, p,t 5 = 

-> ( (T- 5/365) 

C n 


VaR 

• xmi'h (M#+#$cM) AV!jt 2> Ji7u, &ffi&i ooo^gjjut 

5%iUu 

• cap “<&#$”) $ii 

®-#ti*«ifc#££.) 

iSftt: delta fH “delta+gamma” 


iai “if” iftiM .. £ 

delta ft A p (WJftfcjWMMfttt): 

AV,?5HtE = QL 2> [A p (P,Ts -P$ ! >) ] (24. 37) 

Pl+’s^ft «=5 ftjffl Ap (gfttfe) 

— EftififKo f^ff] nJlitfiPflit®!IXfft gamma (D iSffZl(ffrjfijy : 

AV!?5 H 7U = Qf 2> [ Ap ( P, ( +5 - P$ 2) ) + 0. 5T( P‘& - P ( 0 2> ) 2 ] (24.38) 

#) It ^ 3*1 ^ jl ¥ 14%, UP'&IHn WliU#PJ Ap = —0. 491 9, VART = 

15. 14 0 Hjit, Pjfs $$}%{£, $c{nMnflXtE&g; (24.37) (24.38) *£j3fr#&» 

delta - gamma ifijK:frf£W)£l$'|4jifx 

24—4 (ifj.p. Jtffi, 1996, ^154H, ^^0fj£ift*HHsiH 

BIM^l) » ItBWSK#* l00 7jB*H##ift£& (Kj*=l), (gf 

®? (4iooof&t)» 

564 


ni24 m var: m+tMis 

*mmm, “dalta+gamma” ft 

fcsw&JMMfrffii£. Delta 

laWBPffiWBP o.65, 

*24-4 Ktt*3rtt»: ■*«#+***£»« 

»«: a i =0. 000 8 1 

a 2 —0. 004 2 1 3:MBPJ|I| FXiffc&^lKj&^Mfc 

p=- o.i7 Bp*ic*wa^«#iiscis^isiwffi^*» 

Pc, 2 ’ =0.65 (Htc/^T15) 

>-=10% SEfxM 1 ¥»WB^«#W^rpi!kjt4t 
*««&»#£ f=0 H-taj&&&££• : 

Qt”=100^3|jcW 1 

a e 2> =ioo^rw Fx^jK^tt^Wtottf/Ni 

VS” = (Ht£) 

= Po 2> (Qfc”e' 3 'o T ) = 590 990 H76 

VS 2 ’ ||7C = FX*K^^#D3fl<)rff^tt-tt(||7£)(SgPJS§aa5 ; f 1 ,BP T=l/12) 

=Ql! > BSo(P ( 0 2 ’ ,K,T 0 ) = (mU)10 479 Htc 

Black - Scholes 14%) : 

V5 1+2) —Vo’ +Vo 2) =590 909 Htc + 10 479 Htc = 601 388 (H5E) 


0 909 J|7G 


*24-5 + S*h«# + #»*bT:»m 


= 479 Jlx 

= 388 UtE 


W»#?C t (Hx) 

(Mju/Ph fp) (Htc) delta delta+gamma 


“ft" 


1 0. 654 0 593 742 7 752 8 524 8 644 

2 0. 670 7 610 430 2 680 273 3 541 

3 0. 644 4 585 460 12 575 13 214 13 449 

4 0. 653 0 592 267 8 156 8 981 9 052 

*r®*vaR, 

24—6)„ VaR Ji4 559^56 ^ 4g H * *4, £ 

**0ftKffl£0H£WO.75%. &&£=? VaR»iMSifcpIl.^-tI*i^ (-^ma 
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&mxm - 


*24—6 


vaRw^tt^: mtomm+mmiHcmv. 




delta-h gamma 


-4 945 


-4 245 



6 224 


7 489 


Xt^®—fjffl “delta” “ delta + gamma” W VaR tffS nffg 

att»*a£frto. «*«r-^^SHK+, (a#) 

(&#*xt«o, ap^^fn#pjw vaRmwwtg^tto mm 

matYMfin&mm. jEjim^ja^HiH, ^m^mbopm M^rsc, 

a^aaa#W^SW«*^^PDE**tt«j||»|il<fr# (#JaLS£ 23 #), ^ VaR - 

MCS^r^T, 03?£^—$fc VaR - MCS If » 

»M*«H^8SSl3fc$E*§. M VaR-MCS S, +5 (1 \ i|5 


R.+/ 11 (&^®RLI^4 5 'l4T'Mtt)o «WM, VaR - MCS ^rjfe^xt 




frftfiWHtf^, 3fcmar«u?rwi+»ia-(5iis. ^# 24.1 


i -fcil 24. 1 


£ 24. 1 VaR 

§ ft ® ^ ft'flu*-5 # A#tf, 

+ , ft*fi-4ft^1lTTWitii££«f#fc;irJfc (ft in Black - Scholes A 

^) (tf#-+«#&;*), Miff It #!%%$&$: #i£-fit (fijjfi delta 

delta-gamma # & ), & ( $ j!P^ Pg.£ ^ ft # * ) . MM 
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m24 m var: mtt&miffi 

+ VaR ft##. 

• + (I*, ft ft Jl fc 4MO. t^VX 

• &'MS|*#al7-£W 

• “#a” (#J2PM^/L^$it^), £*ba#g- 

( #1 ip ii i± Black - Scholes & £ # I] 4ft $ ^ * 0, &%%_ 
BOPM&fl, £#3k-'tfalkft PDE$Mft&tt$)o H A & # # »T>T ft # tf “#31#: 
g” ^ “#*+#£” (#JiLT*)o 

WJ.«*lffi 7 *T ft Jfc 4 to * R * fc 1 fc , 1&;fcifcSft##*tf&^Jfe + £l5j*:ifc. A 
(*Rto> ftXilt, + f M£y£;tf!|, 

*UB 7 *£*#&*$%&*#&&%&&#.&$}-% &LWM (&* 

ip^*a±t#+^*»j?fih#mft VaR^j-f JtS#Ht»^#lta*7fi*tt, & 4 Ji¬ 
ff “#iH*£”. TWIftfllf (stress testing) **f £ # + f Jft# I'J 


24.6 VaR^Pjl^iiJi^ 

*T±iS 0 rttifcto VaRi+IT 4 ) #&WPSft!l, ffi 

« t . mingffi£g4'\ &&&&m 

u (.ma 1937 ^to»*nr«£iiij»», 

1992 ¥£»«)* ERM to “fctil” 1997 1998 3f j* 0M& M 

±. 9 1- (**««*^±, s*» 

ai«-ttiftto^-stttoftf^i«ts-tii®#si). js#ffi*»«to»A 
«wtt«i»#to#M£. ®ii, 
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ir&r$Lm%®m%tr hji mt> 

24.7 gffe;frj£ 

as. Min, ft#fiSW#ffcfti£ft, 

©&, “immu” *, am 

aRft 0 &#ft&*fM*ftfcfc&*i^:£, ftftgMiiftftf^Mi&ftis 

Tffi^fn#it-Tiii®^r^ , t , #aiie^-*fBiM, ftintpft£M,K±&&ft*jfiflj5a$(ig 

#J$Q, %jtt—"hTU^'ffr'filJi Vo = 606 000 000 n%i, <r=l% (t^) ft 

5%®ftit&±.® VaR^i 1 OOOft^TC (=V 0 1.65ff) o gigBJft 20 ^ft&^ft 19 
1 OOO^Htc, BM*«)£rft 1 MVaRft&ft*£itjft 

inmWC&mM: G&ft) IP^sin^ VaR % 1 560 

Xtftftftj&W o. 5%6<ji(&^^ji 2 .575^ MBP®&#fim»fi^£lj|££l^££ 

• BP®ftIE&#ftT, «ft©/hW»^ft©^:W©^o 

• Min, ft 1993 0^ 

225 ifffcfn FTSE100 R #J©2c^$[ft + 0. 9 #J-0. 9 (Jackson 

1996) , ft 1995 ftl^-'HP.K R *§, 225 ffi&$ R 0. 7%fD 1. 8 %^|bJ$^ 0 

BHItH##? 

%-ni3tkm®&m frffiMsiiw “©&«©” m, 

®##T (worse case scenario analysis, WCS) „ i£ MIHO ft & ft faf # itfe if If ft 5% |$#'&£fcG<) 

VaR. *SM, I, ftfJMftfn^it^SliiftMgp^ftW* 

(Boudoukh^, 1995) 0 'tlaJM: “ftScT)fett H 0 , 

®mm (®l$n, -^ftiH^^^hioo^^TGWVaR^jtftiPft^iooftft^ft 1 

@ai00ft^7C), WCSft&liftft^ft^MSilj^i: (0MMM 24. 3), -^VaRffilt, ft 
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H24 m VAR: 

#|£q, Boudoukh^ (1995) l%£t VaRM^^^-2. 33% (feM). 

tfr^ffiffcf^mS-2. 51 %, l%WMH5fSJi-3.72% (JES 24- 

i+ftf$*BA:££5( iP|S!JI»0fMwM 


* 24—7 


VaR (l%Ml|Siff.&> 


VaR^*H1fJR^«fMfcb« 


-2. 33% 
-2.51% 
-3. 72% 


ffi: 100^, N (0,1), Hjtfcft l%«j£ifc» VaR*-2.33%„ WCS ft 1 %mU W WCS fi. 

aa*tH^ir*M#si (#jaw^24.2) 0 

ana# 


(extreme value approach, EV)„ &$ I A'?£j§ 

m * nm » ^ # ft 

Danielsson fP de Vries (1997) iAA> XtT/hA 5%ff3ftik&, RM VaR 

B5&&mm&jrmmi6ti;T‘gin' m “«*” m 

WWSiSJ, 

&f(MM#—WM#ffcfci+A-Sr, J5 5fe ffc Jg M ^ £EAlj® 

<R«r^$W. VaRMiS#WBif|SIgW«lin, M$P, a 

(ttM) 10 A, ±®«MR®Jftiirt6*;FiE*«. 

ismstji u &im\ &flirij«**±, pmimmiioumm&mr 

^W20 W^*a[30 

T VaR, ^IfclfcicWBtJBrtWSJ 

(MM&«S^H}l${S®m#,6&Wf£) 0 M, &£&fir thrift 
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nm. 


&MJim 



24.8 SkllfSil 

-»#. mm^tgmnT, 

• M?*£&&}* (0!liPJKSS. «#, Wi|fciS*,'i&fl*7*5%M4Hfc 

£±i+MB VaR, aft (*#) 

m^sm. 

• BSWBP^K^H^Wtfr^rMWaua 

^±^abT vaR^a«?i«iffi^ 0 

• fi^#0:^»34!lWl!lM'&WVaRnrK*«*iiii j§ji*i#Hfy«#i^r*feft{ti. 

• (W&£i%i£Ji5%M4Hfej6) £taft®*|Bt, m*jSSg«lftl 

M “ 3 *m VaR”), 



$JJjS£ Black - Scholes „ 

4,±mtt%m 4 M##r#F#£#$4fc? 

6. lOO^^JRJIttfl-ft S, MISg#LjK&tt, £*S„ = 100, <7=40%, #Rp = 10%, 

0t|B]^-fe A, = 0.01 *£, -tfclfcft^:«J3.5^ 0 Excel 
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m 24 m VAR: 

sm (s, + 1 /s,), 

a=o. 95„ 

7 . Excel + 

£K) VaR. fgi§;So = 100, <>=%*£ 20%, = IHlI®# K= 100, 

r= 5%, ^^H®?IJ^HW0tl'B]^ T=1 *£. T A, = l/365^ *«*% 1 

it* XTjr&mm, 

mm 24 . i 

CO 

= (1 - k) ^Rl j+1 (A24.1) 

;=i 

a? +1| , = (l-A)[.R 2 +AR 2 - 1 +A 2 .R^ 2 + ...] 

= (l-A)i? I 2 +A(l-A)[i?, 2 _ 1 +Al? 1 2 _ 2 +-] = (l-A)l? I 2 +A^,_ I (A24.2) 

i5H m w vt m5 M* m w m. m & s m m fa w= 

V 

CO 

= (1 - a ) ]>>- 1 x,_ m y J+1 

y-i 

= (i-A)[A,y,+Ax,_ 1 y,_ 1 +A 2 x I - 2 y I - 2 +-] 

= (i-A)x,y l +A(i-A)[x,- 1 y,- I +Ax,_ ! y,_,+•••] 

Hjifc 

^, t+1 u = (l-A)X,y i +A<„ l ,_ 1 

mm 24 . 2 * 1 #+VaR 

»«jm-£wv a R. 

^tifittteWR^wnscit^ c«cJHai£*5pm 


(A24. 3) 

(A24. 4) 
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—gsa%M®ei 


BPP~N(o, JJ ). 

+ . afnx^wwut^^-^ffi^*«[W^itFc. (2X2) 69M. 


2 = 


<*21 ^22 


(A24. 5) 


VAR 


C = 


1 /° 

(O 1 


(A24. 6) 


ffi2=ff*,. £*hffl^fScp=<W<^ 2 o MfSf^Wffi^»W»iR«RnU!»«PfC^*F 
jfcW'NeftA (2X2), 0jJt#PJ 

C = AA' (A24. 7) 

£*. AJ^-^TH^^I^: 


A = 


1-^ 


(A24. 8) 


feW A C (ft Choleski ^)S@^ 0 fl!33rJ^|f{iJ C = AA'„ a?T Choleski H74MltoJg 

Sfcdfe , £PHe (2X1) N (0, 1) $M (RP¥#tt**. 

tt-^r^e-N (o, d), z, &'h$*«riuiii±T5£ 


Z=A'e (A24.9) 

N (o, l) fMTItti&WZ* 

Z~N( 0,C) (A24. 10) 

P ( t °=P^ex p(<t ; ^ 2 ,) (A24. 11a) 

£,■.„, = ln(P, (i 7Po° ) (A24. lib) 

>w > «=oaitaiiBiKsjrt5fj fc wiatM^ (^ (A24. nw) vtw 

^7M58a«lTttl0a— jS» &*AI&55 (A24.8) (A24. 9), 


z, =e. 


(A24. 12a) 


U*.S 

22 =(OEl -K/l— (O 2 ^ 

*$*2, »* 2 *, e, MtBffi&J, 


(A24. 12b) 

2, *ll2 2 Wffi^**M**, Hiifc&WM/^lfi 
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var: gEmsigj® 


JtA&a; CA24.11) 

Ry=a, -/Tz i 

Rzt = ff 2 'JPz 2 

p, *Mn & * SI * ^ Ee, 

jlfc Ez t = Ez 2 = 0 „ Hjtfc: 

Var(zi ) = Var(£i) = 1 

Var(z 2 ) =(? Var(e 2 ) + (1 — (? ) Var(e 2 ) = 1 


(A24. 13a) 


(A24. 13b) 

Ee 2 =0, 0 


(A24. 14a) 
(A24. 14b) 


Cov( Zi ,z 2 )=E{zi ,z 2 ) =pE(ef ) +/1 E(£j e 2 ) =p (A24. 14c) 

Cov(E,,£ f )=0. T 650t|a)grt , Vard?,) = 0 * Var(z,,) = 

*?T„ (A24.13) T^Bt|S]g0) £ 

CorrCJ?! ,R 2 )=o 1 ct 2 TE(z 1 z 2 )/o 1 y/To z -/7=p (A24.14d) 

(EtXffMfr) M#SI, 

(BPff,- mpMmmmmm ^siiPT: 

(1) /^-'h&lO 000^ (2X1) e~N (0, 1) ffljftWJfSJ. 

(2) Xtffi^*»«|^C?lJfflCholeski^C=AA' f #SJ Z=A'e, Iff ?j (* = l, 2 ), UTM 

#siz~n (o, o, Hiifczji— 

(3) ifi& Zi ft z 2 (10 000X2) (HfiTtffiftSHRI): 

P ( , 0 — Po 0 exp(ti, -JtZi ) 

( 4 ) mm%m (3) (0g*n Black - 

Scholes delta - gamma # Black - Scholes ffii&W 

(5) ooo^m, 

£±65 VaR„ 

mjs, immibcs*. 

p t+ 5 (Mtnnnn# Excel if#). 

P I =[l+yL(At + £T£,V / AF] i3 /-l (A24. 15) 

IUM 

P, = P,- 1 exp[( A( - ( T 2 /2)A?+Ae < v / AF] (A24. 16 ) 

#65ttffi])£-£ (—jRM l Slip 1/365). &±ffij£±ftjfti!i5fl!|^4>, 

& (A24. 16) 4WJT ff=l 3tMW.W, fi = o, A*=l^, M/Jv 

N (0, l) ft5. 'E.Rfg)#—'Ht$IE&#-;ft&5 P H#t 

^±- innarnjnz^c.'**^«fSB5f(5i t±p sp^^fnnrwMTs-^^pjp r! 


(A24. 15) 


(A24. 16) 


P r = P 0 exp[( (U - ( j 2 / 2 )AT+cr£ t v/AT" 


(A24. 17) 
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semis 



Mia, JnMe,. 

ft, Wa z ,, = 

HiT;*:£«ifiT¥i9ttMfttt. M&^ra«^iuaiiaftM$®;fr5S*i8« (#i*pbox- 

Muller $fl£) „ 

m, choieski^jn*ftft±sit^^«. j te £Mttft»e#£is±Mffi7- y MS£tt 

WiiSM, 'fcff]&»- > h#£W “#7ft” ftBajfcj^-fllfimWft^ (#.& 

ftMil»:fcttfti&9>. xtTffM-^a^Wft^ft. #5M*&^tttflft«. HU, $PH 
saipj^MWttftWifcft. 

*, 0jlfcft&ft1»«T, lifflfiiiliinw*. #fi^Wft«^Maft&ftTftS5iii«* 

*ftft7;*£ “$$” rnffiMmuT 

Clewlow ^P Strickland ft 1998 ^5. 

Cholesky #*, 

Wlftlt3(Eft'!? Jf j^ft S WS0. 


^^24.3 «mmi^«f 


*nmft^wws«is*T#aftST^w h x$im 0 ft& 

ftsaflttwraaHaioo>h£ ! &H, #s.»j te MftftMN(o,i), iiiMmsHnMsiHjfi 

iE*ftWftft4K(i?-Ai)/<r. Mffi, Aft* Jt IE s£#*(>#* , MX l%tt@fl5M, tifft VaR 
^—2. 33% „ *M1#ft#ffillfiJ7&#Wl»]M: ftH^IHft, 

X wcs W^tfc«^W^fi[/S±Wffrft«'l?? M£«. 

(1) il-^MR^NCO.DW^+aft H=100 ^iBc^$R = [R 1 ,J? 2 ,-,R 100 ] o 

(2) %ii*iifeft45«cJi8a«i*/j'afT#ff, #M#*/j'Wftft4sj?™.i=-2.9%. aaa 


574 


HI 24 0 VAR: gfEtfttdffi 

( 3 ) (1) ( 2 ), w =ioooo&, &#gfcnm#|iJio OOO^^ 

(£ = 1 , 2 , — , 10 000 ) . 

(4) io ooo^ 

(5) it^aioooo^i? min ,^ffiW¥^tt, 

Boudoukh# (1995) N(0,1)« $, 3P£* 

{6 (&H = 1OO5£0) £-2.51%, £#*gf»*#Wl%Wffi#j&±J?.d.WiI£-3.72%. ^ 
&, WSOW^ffiW^ft^SHs-JRM VaR W^rfeff#aw-2.33%|f^:, 0* 

S5ffi^»VaR|tJl^tt», SPA 

l^W^ifc^ttttffrfiRrifelfSSiea-jRW VaR (« Boudoukh # 

frUlOltt 1%M VaRJi-17.8%, l%W*M1f:l##TlfttfHt£pj§-27.2%) 0 
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fin /?§ JXlRj^ 


J. P. 4^#-^ CreditMetrics %. $f #f :f ^ #J & B& fft ffi ( C- 

VaR) &} %r ■& „ itftfrik *'] $ d ^ ^ ^ it M if M. if Jf- fe. # |«J if 

(JgC^)&4> if-ML#.&T4f.4t 

tAtifrit. iift4MHT*lf*rJfc^#C-VaR. 
4-iiiiSE^+^SIJSl^*, A to **.#**$■*. 

«.£*«&* KMVtt 

Credit Monitor Model, *6 it it-ft.# Jft ;fcUl tfe-if , & 

4r^6dt / ft"S‘#^ Credit Risk Plus Model, 

3rj*jM|-*.&#$K,|fr, ft *hCredit Portfolio View, 

«*#***£--*. 

(trade credit) ,^ftH|i((bank loans) (loan commit- 

merits) 0 
















• 1988 « E S ft fa $ » (Basle Accord of 1988), it 

• ^^84^.4t^ a 'H^ , J )*UxU&i8U£^5(Hji65fc4fc3S$ (risk adjusted return on capital, RAROC) 

• (subordinated debt) #.##— 'h “^iffa-f-”, g) 

a -e t « # 44 j& -f =* **hsp+#.-#?•*» a j£t- . 

• f5T(credit derivatives) :&> f®r ft A I?) #( it ^ *f-f-I a] $• ft “ft-jlft” ft 
A&o 


«ff]ftJ&20*4»4Hg7 1988*p (B*fctfrt8l» j te W^fffl«,|ftJ5fiftdlW3f^S 

wp, G 7 

MMW, l. M£PJHMft G7 Sltflfftfftfeft 

^$^±BTt6^itinKlto ft mSftM)) T, 

(JinTiPW)o 

1997 ^, J.P. #« KMV2-frmM±J£-g-&^) Jg 

fMMMfiiiftftfejixt ceafttfriSO Wft3£, s*-£ 

“CreditMetrics” 

EMM RiskMetrics + — 

(ftIMMlfcM#) AWttfflVaR. SM&#ft&ft 
lifeijltMSW. (*9ffiW(gSit^#ig^ 

£). Gio g$£i£ , i*#ftjifttl 3 ;j|RW. 

3^#I7, ®1&Mftf#ft£-^ A £PHft^A> A #ji¥l&.M. AAA TP^fiJ 

bbb, »^*^^AWffifMflrWT#, jHefBW 

fffflif^)ACCC±ftiijBBB, II|54l2Wto#ffrfl|nrtl#±?h $P|li*W y H 5 l z Mft*#ft^£ 
M*. IP ft H31*1« ft ft# A fp B WBiMSIMMAWMRU&M$lbflri6^/hT# g Wfsffl 
Jxll&MtffffiMlftM, B#»Sfffl£-#ft (ffifflj) |<U& #»&&#. mM CreditMetrics «J 




577 



tin—g^ 63 ^jxuffi@a 


Mo 

. c-vaR«i«. 

• (^mm, 

ft^in^CreditMetrics^^^-^#^^!!^, ±M MJB& + 

&MWMX±, &&M® ( 0 E±X) M 

B M&M % T M& CreditMetrics ft MB, M 

*&«««, At rHJfcT&-#Mw&, 

f«WftlriI. 


25.1 CreditMetrics "ft j£ 

AAA, AA, A, BBB, BB, B, Cl MM, MI&MfflHM'fb 

Motm, AinxMiHTftgMteMizim, #&, st (Em 

25-D, bbb inM'gMwmAftx a, aa^ji 

3-#®, bb, B^jiccc, (mmm 

(BPAM#*WAS 



B25-1 5#»BBBffl#?El#^6<,^^ 

sm*®, j.p. mm (1997) CreditMetrics™ Technical Document Chart 1. 2. 

ma, ooo^frj*!^#*, #_&£qjt'&ci* mo- 





gukcccm&mmmm, i (cccpjd), 1 (margin¬ 

al mortality rate) MMRi 0 

MMR && 1 CCC ^ 

1 # 1 #• J9fifcW* =tow^M«tib ccc «i & ft ## 

$i$p: 

2000 

p(C CCPJ D)=AAMP,= ^^MMR,, #£ = 1 

1980 

ccc p(ccc pj d) ntMttfflinn^ms 

^$w»4s. tt*m pcccc si aaa^> 0 ^fKitfe, 

&K±.mtf)ifM-, 64>K=8X8)&ffc$fSHK^. Sift CreditMetrics ft 

mjc&tttfi ims, #M*ii u n$c®” *a?rft. & > Nitsnstt&ttft-¥ 


^W^CreditMetrics^M^ft (7Fii)tf TSMfrtfifcft —iSMMiifc) , 

affiawr mmr : 

MMR &%2 CCC tti % ft VHS. 

2 % 2 ##£##*!#&;& CCC 

BilfcMft^mWjiSR—l-MMR,, JR«W5Et4SnnU6T^lB: 


CMR* = 1 - n SR, 

t = l 

#I#P, ^8fSF$L&#±?b BBB ft A 

aurjii^, 

JirWTOtto ^<##ft^ffii?SU££$ftB5f, £#£#r*i*>h«# 0 -ftfti$;&$ 

ft. Tffi«fflt^*lR^«[|gB?fnri6fB3EW(gJS, £fi«W«&#J£#*ig»®rigT. H+ffl 

^iPMit»c-vaR 0 

c-v a R wfi«^RrwMfe®n 

mtiic-vaR. BP$££ftft-{iMft#ftMiE&ft, T;st>& 

i=Hfc&— I5III.). 1 ¥SJKMHnri6^tBaH#JR^^W —#, 

A, &#Ji&ft, <£#*!#;£ B, 

to. a 0 = 1. 2, 3,). 

(i=i, 2, 3,)„ I|5^&M#ft!®Jfift-{i[ft#?iM (£$n ^ft*^) ^F^-SIJ*: 
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(25.1) 


3 

V m = S P,V, 

1 


2>V?-(V m ) 2 (25.2) 

«'=1 

wa, VaRiftsifc 

5 %&#$.&!.&) c-vaR M)i y m -i.65 ff „, 

Bi£#JiMD 0 

'EsaMmsif'jMeH, mm 

msm^7¥, a«hi# 0 1 

¥KJh. AS^i#4iT^« l %-M.UWtE A 

M^BI, M2n£-7 io^ift$®rtSiili¥*#5!li ooo^M 

MW#*, ^nolwasE, Am«)®#^^#A^6(]lt#!l^:«jJi925/o, 

$*B^Wl:t#l*W)i7%, 1%, &m 25-1 

* 2 s-i (M-«#) 





A 



mm-. ¥*mm 



100 


mm&, . i®. spi££&#fjmT, 

*> uRVM\-&mmm” (bp£##smw®*&#& 

m* ^25-2^&70WWM, 

mwivp^n%, i*iU**lt 

orw#iH c-vaR) 0 mn, a 

}fi=M#> (MM 100 Htc) W 5 i % 0 HiftHIiifefiJi V A , D = 5 l 

Hjc (^ ioon7u#)ffiit) 0 a#—i$0i&$nmissi* 80 % 

(#J*L AsarnowW Marker, 1993 V1R Saunders, 1999), &3T. — &$,BJ U ±W 
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*25-2 SttJ&ttStt* 





ttifeiitif 

53 

27 


51 

25 


38 

24 


33 

| 20 


1 17 

1 

11 


% i ¥5fci»#WTfr«ffrttJi'ew^jmaw24sas0ffrttW3Ett. xt^-^ a 

(,&.&&&&&$>■$.'>, £ 3125-3 

T AM BgH##Wflf». Xt 1 ? A &{##£&, fcWSSlffJSSSSffl:^ B&flf#, &IE£B£7A 


*25-3 



f 12 

fl3 

fu 

A 

3. 7 

4. 3 

4. 9 

B 

! 6.0 

7.0 

8.0 




iUi> 


iO*AaWffl#IEa#J0WBifM7^, in*l^rHS«a>h At®#^* A, gp-££ 

trwwiui^®? 6 ^tgiwiw 

%wxR&mM 0 mw Hitt 100 mit ■. 

/^ _U- — — ^ a a N Z. ^ 

7G 


^a,a=6 


jr + - 6 jl . XC , 6 


7C , 6 


7C , ,106 

H-h 


(25. 3) 


(1.037) (1. 043)* 1 (1.049) 3 1 1 (1 + / 17 ) 

«fa^JM/» = 3.7%, /i3=4.3%^ 0 M, b, ip 


V. B = 6 #% + 


6 #7C 


+ 


7C 


+ 


yt , , 106 lx 

+ ••• + 


(25. 4) 


a,b ■ (1> 06) 1 (1. 07) 2 1 (1.08)* ’ ‘ (1 + / 17 ) 

M^mmRAMgjB, wa-zm 

mMmmt?m& i. 

"tc V. b = 107 # 7C 


n,A = B>9 


C-VaR: * —ft# 


a wffi#, amiu*fsi'£wiF»$&w«4s p, 
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# w # hs , cm 25-4), 

*25-4 «E$Wtt#fl<jflMt («]*&* A &fcj«#) 


++w§i 

A 



0 HS (Htu) 

V a . a = 109 


B 




= 107 


D 




= 51 


tt: ItfftMAM®#, V m , A = 108. 28, ff ViA = 5.78„ 

3 

V ra , A = 2 A-Vi =0. 92(109 Htu)+0. 07(107 Htc)+ 0. 01(51 J$^) = 108. 28(Jt7c) 

i= 1 

(25.5) 

ff ..A=VSAV?-n.A 

= [0. 92(109 H5n) 2 +0.07(107 Ht£) 2 +0. 01 (51 Hjc) 2 — 108. 28 2 Htc] 1/2 = 5. 78 
(Htc) (25.6) 

i=i, 2 , 3Misi»^Kjii¥a*A, BfqD^^# (a*ams«f*wsfflxt^* 

V AiA = 109 wmiatmi. 

bhiw»ia)„ sp^±® 

(25. 7) 

ff/+o #+ct 3 =25%„ *f+&Mww«, r» 

a \ =a 2 = 0 o Hltfc, tt=?o. (25.6) t^O. 01 (51) 2 #& 

*0.01 [ (51) 2 + (25) 2 ], (J.P. #«, 1997) 0 

C-VaR, *^25-4 tUcfnW^TAifm* D («** 1%) B W'ff ffi (#E**7%), 

iSWlJcMlS* BMi^I$Il 8%d% + 7%), 7% 0 

Bifc£&#1t«T, sefn Hi C-VaR Wfeitfiaft)! 107 &gtfc«W¥#m 

^m, A = 108. 28 'P 1. 28 Ht£ 0 BMC!# 

&wtti+j6+#MWo ^nsaicai, -#*&*, 

+1.65tr yA , b&w 
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^ m , B = 95 - 01 ^* ‘ t v .b = 12-19 £* 

*25-5 (AttABftMtt#) 


ttWWi 

w 

tfl*® (Htu) 

1. 

A 

Pb,a == 3 

V b , a = 108 

2. 

B 

^B.B “90 

V b , b = 98 

3. 

D 

1 Pb,D = ^ 

V b . c = 51 


a. ¥#««t***##IAV„. B == 95 . 0 , <t v , b = 12 . 19 „ 

C-VaR: 


A fa|^7#) 

ffi£M*TffiMfcBJe., A, Bfq&$tfD. 

^ 25—4 mm 25- 

5 A&ft|0j& B&toW#fiH#WtHI^:fc. £¥Ai£W#'fI#0f$)£#!S'£- 

ortgaise9#ffai 0 ^j^tp, ^ a » b, 

«t^ 207 H7C (=V a , a +V b , b = 109 Htc + 98 Ht£) 0 25—4 25—5 «f Ifcff]j£!&iil7££ 

#£££25-6 

*25-6 #*lirtttil9Ett{HI (W#«#) 


«^A2 dOj&BS) 




wyj s\ 2 . i\ t#u 

1. A 

2. B 

3. D 





^b,a = 108 

Vb,B~9& 

V b , d = 51 


1. 

A 

A.a = 109 

217 

207 

160 


2. 

B 

V a , b = 107 

215 

205 

158 


3. 

D 

A,d = 51 

159 

149 

102 



S: ®4 , |B)SP / h 3X3 + . SI I j ? | JWfiJ&ffl®WfffP? l J4 , W<SWAP-@. (Win, )(4T D, 102 = 51 + 51) 


25—7), SjtfcfcjMA BgllHjIS#^ 3%i$«EMft3 ? A , ^ 90%B, 7% 

wm&t—¥ rt&£i. a 9 

iPSafrHSa^Gt^-A (fcfciP*ai&A&) ctb 

in*0#B<R) ifttt&fflSM, #J$P, M^&«25-7 + 
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*25-7 &&&&&&■. Pu i%) 



lu&w 




-S-it 


1 . A 

2 . B 

3 . D 

1 . 

A 

92 

7 

1 

100 

2 . 

B 

3 

90 

7 

100 

3 . 

D 

0 

0 

100 

o 

o 

r-H 


a. gaisflswawnriett**, ioo%„ 


®+s«=t¥m a a M«*xi*«* b Mfitmm&w&% b 

0.828 = 0.92X0.90 (25.8) 

A l, m&ttj = l, 2, 3 &h#MM&, ‘EWfpsut 

^«^ifcBr«^*/»ii(i=i,2,3). Ufa®, Mftii>i £ a*B«ifiif#iE*flf#2, n^Mm^ 

25 —8*, »+»rHs«##^ri6tiiaw# 

+w#^wfSfM«. amp, ( 25.8), m#«si$£tTi£^ 

aW«-&«M>t3j=/»i3/»2 3 =0.7% (0. 07 X 0. 01 X 100%) 0 (M 


25—8)Ji: 

*25-8 % (%) 


MAi (ttlSAS) 

tt^-A2 (MBS) 



1. A 

2. B 

3. D 



Pz\ ~ PA,h ~3 

pn = Pb,b = 90 

P23 ~Pb,D = ^ 

1. A 

^Pa.a = 92 

2. 76 

82.8 

6. 44 

2. B 

/>12 = /^A.B = 7 

0. 21 

6.3 

0. 49 

3. D 

/*13 = P A,D ~ ^ 

! 0.03 

0. 9 

0. 07 


ffi= &tl 5 I&t 3 x 3 (St, ift**to 

2ftS»tofliWBMMA). Bjifc, (tfciP) xlT*Tffi-lr* 

*W1*K*ift. ’T33=pi3p23 = 0. 07% = 0.07X0.01X 100%. «flJ*f«'NM^|safT7ie* (tt$P«,/> i 2 = 7%)„ *£*M3£¥ 
9T&-fTM»¥Wiin&, («iP, 92 = 2.76+82. 8 + 6.44), ««W»?^+&-3PJM»?«iP& (#(&, /, 22 = 90%). 

• («*R, «# 1 a ms 

It# 2 B, tt 12 = /> n />22 = P AA P BB = 82. 8%) „ 

• $|$p, # 3 ?tM& 

fP-^#T/> 23 = 7%, 2 (*$»»«#&£ B) ftf, Ofc&3) 

«*. 
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H 

mm®L&=Fm&&MT 9#nrtgiw*£3i„ Hitt:^^ 

7 

3 

V^m.p' /*~^ ^iiV i.; 203. 29 (^|tc) (25.9a) 

BIS 


ff v, P = [^(XijVlj) -Vl] 1 ' 2 =13. 49(Htc) (25.9b) 

£4*, 25-8 3X3 , Mc&ttJLft'njMmm 

*«* t a ff]#fii§!i $$$«;«$ (flu 

in* />> 3 =/> A . D #), SM^^{iW^^fi^v m , P =203.29 M7c, &BJ 

iiUiilfflU# A fq V m ,p=V mjA +V miBO ® ;JI|§lR4f5 {ft nTW3t 

SE«»ffl^W^rHo;.p = i3.49 j|7c, gf IIMf ffif «#$i ®|«|, v a + „ m = 
5.78 Htc+12. 19Htc=17.97 Htu, (BPp<+i). 

OVaRttfcTWTiL^H*: 

(1) 

( 2 ) 

M e-VaR MAMUnua. 


^jnBlW^ffl(T v , P MB&Mil|g^4a^WC-VaR, &ffi, W^jpjffl 

C-VaR bl tij| jg #? f$ A CreditMetrics 4 J {ll $t (ft M 1% 

i%o ®jwi±, aff]jfi*25-6 4 i wv A+B «i<frii^ffiawaif^. 

in^ 25-8 ^Wid), M&aj i%: 

V A+B {102 HtC >149 J^TC . 158 JItc .159 ;H 7C > ••• > 217 x,} 


fty — (0.07,0.9,0. 49,0. 03,-,2. 76} (25 10 ) 

@llt, 149 is, e-VaR Ji 54. 29 Hie, ( = 

V m .P-149 Htc = 203. 29 Hx-149 Hjc) „ C-VaR 

ffrftlfff#^;!!# t = 0 ftffl 25—2 C-VaR i+^ 4> (ft — Jg 

%MMto3S1/t&Mi(]MiP&, MMMi+JP C-VaR, miMgifgM#: 


• (fll#) iilftB4iftffi-lt 


# 
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&MT 





Vt&^M 


1 

1 1 



«#»»« 


i 


C-VaR 


SI 25—2 C-VaR Wit* 




£ CreditMetrics + , 1 ¥ (B*HcCl#f!l 1 

¥JWW>. MsfT-Sfiiflmi&IA (#IM&), M, c- 

Bimmmmum#}, mm, Bnunamp* 

^&eifcinifc£3fc «!*&«, (#jtLflm 

25. 1). 

£=F C-VaR (marginal risk) MScCl#fi& 

a, 'zmmm%<’„ A = 5.87Ht& cjsl^ 25 —9>. jnftaina^iBisM^+JinA-^jfWflf# 

B, i|5^ A+BS^W C-VaR Sfcji 13.49 Ht 5 0 0itfc«M £ im-feJINi flf# B 7. 62 

(= :£T A+B —ff A =i3. 49 htc—5.87 htc)* m 

ffi#BW«®M«tJiff > B = l2.i9 3l7n 0 (BP ?< + !). 


* 25—9 


ft*$s 


A 

5. 87 

B 

12. 19 

A+B 

13. 49 


7. 62 


ffi= #<## BinASJft# 7. 62 jt7n ( =<t a+b -<7a = 13. 49-5. 87), B *f WM,^ 

<r B =i2. 19 5 /Jn, 
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25 m 


I. Mm® 25— 

MSD=(v,—»„)/ft (25.11) 



o 5 7.5 10 15 


B25-3 i&ISjxll&ftttffiftlgftg 

'J. P- (1997) CreditMetrics™ Technical Document Chart 1. 2. 

(<T P+i -<Tp) 

r, $£>*7 (CC rn Bfc'&Amift##*, ffft 

18 (BBB^) 7 (CC m.) 

^bbb^w^k], ^aiai£«KWiiiR»iftw±5i8iHS* ; j i '&w«,iftiii»te«* (w^t 

A). iPMUsfHJE^ 7 18 

(Mjsh^r). jo* is 

(b*) ^w^tftww^ansKift, (// 15 > m*s 

%*£•*§ a Bf *a£* 33fj* £ 1 0] * # # # A W JE ffi *tt. 

£**-£» amtiMiii^t'So^is, (Win, Mtis- 

^ &T*, Bf^iSifegijBiMlto 

fiS'&WPUftMtkflE/h, MM, * 

j* 7*130* is w+mm, ajsM#a#*r ; F-^tt$- 

0 25—3 tteSIi) X—Y 

25.2 

m, ®mmim%ibM®£%m»sm%]E® (&m-+mmy. CreditMetrics 
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ifc&*|BJH: 

CreditMetrics (flffgffift Witfifc 

manfmmr 15 ¥*^71 ooo ^ mm * 

a 0 ®n^rwiiia& i5^w£ffi*ig, #sj&i54i¥£ 

(A—B, B-*A). 

nsjWT-^i ooo^fiw#^, mmm^tam. 

*#. N7»$!lfii, W&N 2 'hm£#»MnraBjn8Hg. 

*tw. 

a#*-»»-a-w±3fa/S*. offe£*> ftiwsftgKTtiriMiffl 

y bb *y a a ° in*&^BB8H^ffixtTAA&«#Mtti&W0r±?b 3|54;0Hgtt£±?h SiifcW 
sMJtsisiwitJB “n®” iaM^pj'&fn 

Jtfe;frf#S!l7iHB, ?S B JM, 7i^)[®$!l5!j#j$lt (BPffrM) jg^i!|7 — 
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±m&TiaRimm&)%it, Hitfc, MSSCIMW 

(itMMmfrm&AmB) wiaiiiifcgMSflEiEfc^tt (tti^p/° R = o. 8) , m^rni 

nrwaaOT^a^flsWBrtetfe. ma, ba% PR =o.8, 

hk A $4fcg| BB KXRWi&hk B MPJ CCC 0.2%, 0. 8%. 

&ntEm 25-4 bb bb m&*) 

it. rtT-i-'Mmwmzjgimsmffi#, 

p R minmwm%itMWXijttiyktt c-^ “im”). *rm 

SfrHgi£B£3 (Jl&fjffl 15 4pf*i — y h'fe'^Ti 000%.m%]inRSi¥i%.%j BB 
#*) it»mTiA-^BBM#$^^7ji^^mM 1.06%„ SP^jiiia 25—4 pTW^PJ 

Pr(5i^J)=Pr(J?<Z Def )=$(Z Def /ff) = l. 06% (25. 12) 


ft* 





*25-4 **)]>¥&3) BBM«# 

*. z M (ja®25-4): 

Z Dei = <P~Hl.06%)a=—2.30o (25.13) 

BTiitliii Excel M%ML&ifc&}itW1fc.i$TfM-i§lh . “Z = cdf- 
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ni (0.0106)”, &#iMri*§siM*fii&£tife* 

Z=-2.30 o Silfc-H^jn^llS^*IUM^BBBW^#W^^^WTI#^T-2.30<r^M, 

cm25-10 mis-ft), &mm 

z m zjs, umimmmm^bkBBm^^icccm^ 

*♦*1.00% (J&* 25—10), wz 

Pr(CCC) = Pr(Z Def <J?<Z ccc )=$(Z ccc /ff)— <P(Z Def /a) = l. 00 (25. 14) 

Hitt; 

$(Z ccc /o) = 1. 0 + $(.Z M /o)=2. 06 

MR 

z ccc=®~' (2. 06) = -2. 04* 

*25-10 




i|6i#{6 

9f 7**11* (ttJMl) 

AAA 

0. 03 

— 


AA 

0. 14 

7a 

3. 43a 

A 

0. 67 

7 

2. 93a 

BBB 

7. 73 

z 

^BBB 

2. 39a 

BB 

80. 53 

^BB 

1. 37a 

B 

8. 84 


-1. 23ff 

CCC 

1.00 

7 

^ccc 

— 2. 04a 

Stt 

1.06 


— 2. 30a 



&£Mfe8S: J* P* (1997) table 8. 4 (amended). 


£1t«TWl|fii#/£Z B , Z BB , -, Z AAA „ |&tf]£ffl25—4 jfB^25—lO+JdtB&Jigr*. UcClnm 

j£ it II A W##, 25—10 

iPfnfiS—BBB fp A #_&£ 

'Mfa, BBfp BBB 0 iSft, ^fnB^it^^TJSff^- 

lK#^W®Z (IffffifpIIft®#). BBBftj^t#, '£ft|i|fc£^J?MJR 

^W#ftfZ B #Z BB t(liI (H*t»«fflBgT#7-tf8), l^#W, Xf7*WMA 

® ( -^ } (#^M7$») wttsiit-**tii. zzfBmnwL*sM$\ 

itn&jrm (25.10) ♦WW4)', Sflffl Pr (BBB SJ BB #_g. A g] BBB) If^Mg 

(S*y=0.8%: 


Pr (z B <i?<z BB ,z' BB <i?'<z , BBB )= f" £“/(!?.k ',2 )dKdK'= y% (25.15) 

v 7 »/ Z_ 


z 1 

B BB 
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fefsisll© 


a#*r««JW64(8x 

*c-vaR^n®iguiA$» m%%mm 

tefettmut, ftmmmwmmy, nans, A7nm&$M£ffi&A#} c-v 3 r, 

miam&A 1 mm& 3 2 mm& 3 #> 

64X64 tnmft&im&iffi&A, fern sit Hjtfc&ntJMnnrm# 

4±®w«^#*4s | t , w. win, 'g{n&#)Mm&Mp I = 

1 . 06 %, Pz =0.06% mTfcmwmm, WAtm 7 m&ttm£M^®M&±n#}A% 

ifnnuu iEM«■, 2 . (default correlation coef¬ 

ficient), 


(25. 16) 


,0 = _51?_ A Pi (0K 1c . 

n>f,Def ,- yz - y-yz -r- V.40. ib; 

vpi (l-piHl-p 2 )p 2 

(MMo. 5), &&£!££-&&£$, 

Am ( 25 . 16 ) 2%, «ttJKi?i&# 

&—&%&, S^ft^(25.12)S^(25.15)4»i5fi-S'Tff ($f j^iftil^MafcSb*), M 

"SM^mmTMrAm&iinmwm (sutffi 

EIWfttMMO A, MMMiiWA^Tf^, 1RJ& <x* =2a. 

0iifc CreditMetrics WLW£^7SktykMMT ~IS # it ft £Kl aft H 4 1 A, Mhti> 

XYZ^WIW 1 ftJiTGM#, U?1lf®3rtFJi^l 

it W CreditMetrics g^^^fik^Ao 09 # 0 , XYZ 40%ftJtg, 60 %l£©;#H, #_g.^ 

30%&£g?rikm# 60%tE±mX±, S® ft 09 M zr^ foj CreditMetrics f£^|^:fr!ISl$B&;!|)'o 

&±ffi&X09X4c !»Wi2%J«T3lSW«fT)Ik, 24%MXHg«&JSXik, WA&WMti&ft 
ik, 36%M%kMtfi£mT7k &&&£#)$£■ 

CreditMetrics t 

iSTfeJtftwwn^, Win. tPMmT&m a»b«$ 

X R A =0. 8J? ftI , # J. R B = 0. 7J?,* + 0. 15 R m , W A MA ffi £ % $[ Pab = 
(0. 8X0. 7)^,^ + (0. 8X0. 15 )p m ,* x . 
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£BSI 





t9c, n^&a, 

m 0£M, 8 N >32 ooo!) 0 Hitt, 

m&%: 

i. 'mmmk^m&RUz (jaa25-4> 0 

S» (Min, &ni i ik BBB^'ftaj ccc, £-^j 2^ a $titM bb#)„ ^ 

nmv?\ 

4. mM&m 2»n 3 m *, ^#Mnrii(#sj-^^j^n°. XRtttvi&mjik&mMttm 
fti&ft&M. SP^ltRrW3i±-'M%W^M. 

#J*BBB, Afnccc (#J&J. P. Jg*B, 1997, Hl0*) o ig 25—11 +&£B TlsfriJ 
#W> 25—12 t^ttio inM 8 JflMf&—ifc 

iift*. l^fnWPJWfe?tflsWiBtil¥4)‘3!lA-2.o, -3.2fq+2.9, “jfM” fiffl 

if&SMHW* BB, CCC ft AAA (##JM25—12 (ffcjjgl $!& 3 ?ij), fSCl bT KJWfcflftfflffi 

n n o a<nRrw!KF±^waM*in=ioooojfc, a#«tnrtu^a—^je.wwxt^i%«^^ 

(W&C-VaR) (£ihA^HS^5 0004'$Msfcn]'lU ; f#i!l — 


*2s-n 


¥*mm 

*»W$$S** 

1 (BBB) 

&n 2 (A) 

&f] 3 (CCC) 

AAA 

0. 02 

0. 09 

0. 22 

AA 

0. 33 

2. 27 

0. 00 

A 

5. 95 

91.05 

0. 22 

BBB 

86. 93 

5. 52 

1. 30 

BB 

i 

i 


- - 

B 

! - 



CCC 



— 

mm 

0. 18 

0. 06 

19. 79 

o’if 

100 

100 

100 


j.p. mm ( 1997 ), #9.i # 
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ft 25—12 







ttim 

45-^1 1 (BBB) 

&&} 2 (A) 

£g| 3 (CCC) 

Aa 

3 . 54 

3 . 12 

2.86 

2 a 

2 . 78 

1 . 98 

2.86 

7 

^BBB 

1.53 i 

- 1 . 51 

2 . 63 

■^BB 

- 1.49 

- 2 . 30 

2 . 11 

A 

- 2 . 18 

- 2 . 72 

1 . 74 

7 

^ccc 

! - 2.75 

, - 3.19 

1.02 


- 2 . 91 

- 3 . 24 

- 0 . 85 


tt: 0 I 4 p> inSstf^fg 1 , 

BB, ESjtfc, in mz B <R<z aa , %%%.&& BB, 

-2. 0,-3. 2, +2.9, 8P4X1T&A] 1, &-ffl2«£H3|fmfHffl^«®e;ftfJ*BB, CCCfflAAA. 


\tm& c-v a R, 

x A! ( V p ) =1 000 ^Htc, 

l%4hMJiA 1 (V p + X) = l 050 ^M7C,aPA^W: 

'fit' A — X $? 1& P#'ft J$ J*l|& = X=Aj (Vj, + X) — A! ( Vp ) = 500 000 (^Itu) (25. 17) 


25.3 RHfcHgtt$9 


PJgMit, e-VaR 0 

£W. tfci P: 

Mi®, fSfnfll&inlll—AII&J bbb l&W'® 

3^W0. 06 (6%) 1|$Aff fa^if BBB &BB „ 

SjIttS—Tffi^fHidEI&tb —t^lteit, BPjg^ 

(trade credit) W A Jill$ 0 ((fcM®£|&Tji^ J51T) , ^AJi& 

^wi»aTw«^wiEiiisc4£'ftiEi. xfTJg#, jp*a#®^w»igRnattM, gpAUHrmfaw 
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mttjrmm* 

&£hSSf£*i£ i ooo7fH7c) 

*ra«. tfllll^hlk&o MStt&AWMffl^SLfcifcM 

(0T^#iSL AsarnowfH Marker, 1993). nT« i£#W 

««—^tt#»ioo%w«i8e 0 -aan«tbT^T»*wa^«Mjfc«, WAUt^ruJiffl^s 

(financial letter of credit) )§—g , t: A— 

-SMMSilftXJI, t£$PM2&*qiffi83 

(swap and forwards) fSJBMI&fP #J , 0A 

(Wft^AAfMlIftlJmiSS), 

CreditMetrics#jiTjiM y h0^^:|Hlfl<)^c^, 25.2 (^# J. P. $ 

IS, 1997). 

(credit risk for swap) 

(Htc^M) seism 

25.2 tat Wife. 


25.4 nmmmf&mm 


KMV ft CREDIT MONITOR MM 

CreditMetrics #) — 't'AWlfc&WLM-ft&frlffTMMM — 

jfi» &*f , -tfe&®7&£MiE4K. IB £ ill W KMV CREDIT MONITOR MS!, lft#J3£M 

fftl&fPii£*jflli$3£^S!JT—IB, {§.JUliJikiliJ*jl A Merton MS! (1974) flftPJi* — j±(($. j^#A 

F B (#jan 16 *)„ MW, CreditMetrics SP#W8TrpM 

S (HP^#aWiilllI»»«), KMV MS! (ft{50 Ji-XMMSL * Merton MS! (1974) 

4c BfriftftWftfi (®mwi!c smwjKmw^M) nnuaiiiT^g&iti: 

E,=f(.V,,F B ,<x y ,r,T—t) 

&4>, v, »*. ii^nriifi!) 

E'=VN(k+a r ST = 7)-F B e-« T - !, N(k) 

M f P,6 = [ln(V/F B ) + ( r -f;/2)(T-t)]Mv / (T-t), + 1 -N(/fe), # 

fi. 1V(. )£tf;M—- f-M$lff}iE&j)-fifg$k' KMVMS!&A&M$!li!]6<j£-fli&3(j^ a v fnoTWMM 

aWIttlli|fc£*Wtt3fr*ff E £|S]ii3iT--XSifc±itt££: 


594 



iSMJxlM 


°ir = £<*.) 


f b , r, T-tfaEZfe, nm°.» m^iooom 

Htg, v t = ULMK, #_& f b = 8 ooo^THtg. t* = o% P . a. 

as 




^ y(i+.„)-F B = 1 oo^o =2 ^ #>t#) 


Sii^nliv^iiEMW. 3P£Si6±Wii^fs$ (Spmv<f b ) as2.5%, (*7+2* 

S—^ 95%W*fg^c7). KMVjftiRSI V wrtg^S 

(empirical default fre- 

quency): 

g&S*? A £ ^ ft F b ^ 2a, 

Si 7 (¥7¥W^lT27W4¥¥WWCil 

5%, ® A#M&7MM7MitM*lj#E4& 2.5% 
(*5MMM77I^W£Mnrtg& 0 ij 20%;t|6J££$3&) o 

(T-t-*o) nrt6#'fft'fe7ii^^JRllt, (®|£p, tftfgi57ji«j 

S-7?im7frM, fHISSS734^(5111. 

KMV £nmM?f{gM07ftM-7±m£W] (KMV^ 

1ft#M2o ooo££&n&&7 EDF W{g)„ &7MS*7fl£ilift«M> SjfcS^fflinttt 

»7n, £^fp«m&M#, viRtkmft 

»f b , (M*PS®ft©Mii#fPRm& 

3^b 03,# Merton 

«SS4»a<rHlia^^Wflf35-*¥SMW. <BS. 

(#IM-777W7W*f$) &E$mW3kTim\¥*k&imVc (3P#JSi0SiiiTJ§ 

SKMVfft, HSttiUfttoM&lk “M3T’ MWM, fSS^ CreditMetrics7|igtfj;§, 

KMV Merton i^S! (1974) (WJ£j&7^3! 

WRftd). MM. a^saa CreditMetrics w “7&S*#”, *»!«£$ — 


CSFP tfy CREDIT RISK PLUS 


(CSFP) ir —£ ± #MM7ft U It ff Aik7 #A 

)#&l&i£;#;iW/ fc (*&) &7MWS*fftA$*S;F 

mtmwmmwwim'ikumw (BP&^t^) mrr,, («pi=aaa, aa ^) 0 m 

7 MRRj MM-5 CreditMetrics Credit Risk Plus 7 
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: ■spmxm — 

MBIt/lltt (Sm—t gamma 

zm / £mEtHmmmT&, M^mm^t+iatMMT^ 

^crpm*, & 

mm&i&ik 

3% 0 &M^3t^^=3 0 c#jacuthbemon m 

Nitzsche, 2001): 

p(n^mt i i) = ^f- 

n ! 

Mia, p(0) = e~ 3 3°/0! =0.049, P(1) = 0 . 149,/>(2)=0. 224, p(3) =0.224,-, 

M8)=0.008.&ffc^ftT-«^lttM®f$[ (JE®25-5) p(0) =0.049, 

/>(1)=0. 199,/»(0-2)=0.423,-,/»(0-8)=0.996. ^^‘^(0-8)”^^^^^ 1 ¥(*3^0^ 

m 8^m^6<jmm, jt^MM99.6%. a&iaMmifv 8 99%Mfr& 

LGD= 10 000H^5, #5IJ. 

= = 3 ^3i^)X10 000 ^70 = 30 OOO(HtU) 

A®$PJlft®A(99%#J#R£) = />(8)X 100X10 000 HtC = 80 000(j|7C) 

= = ooo Htu-30 ooo H?5=50 ooo(#tu) 



^'fflW^^Tnltg#^' — 100 sfiS} LGD =20 OOOUti;, ^jHnJ 

li()tf^;&-M?20 oooUTC^^i^m^iBWit^ag, iSMIfSJ'gjnw ($&> $ 

fS&inWtnJVJ.y&l&fflM^F (SP10 000^7CfP20 000H7CfKjg;$fil-n ) “ffi 
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si 25 m mm mi® 

mft&n&mft mmm muff fi» . 

Hiit Credit Risk Plus 3m#JtT&gf«* (ffi CreditMetrics JO'S* SISW) UR 

mm)sM!k LGDW*«|j£tto 

Credit Risk Plus *£ ft# HIS & gl ^ W ¥ #41 U R LGD 

CREDIT PORTFOLIO VIEW 


ig CreditMetrics 7f |WJ, W^^'ff&ltge®^ 

Wo Mi3!j±. £ CreditMetrics * , fflUctl® %M W#*£ 3 («&«*£ 1980- 

2 ooo^iijw^k1 ) ttmm m 

o #RTiS#W^rfe|ltJi, M S#<H & f)W CREDIT PORTFOLIO VIEW 

(cpv), wimp (csijd>, ymm&- 


Pi,t=fiy,') *4> i=“C 5!) D” 

osu i zmm, Hiit^fnsf-fijM^^w-^^ifcg^p^i/d+e-^). 

(«gdp, £ik^> : 

yt = g ( Xi , t yV t ) 1=1 »2,*" ,71 

x#’ V'M—I'MtMggJM x,,,w&#&&T'£fnwM£$:ig 

Xi,t —h(Xi, t -l ,£;,, ) 

Silt 


Pi,t k(Xi,t—l .V t 


t.r o 


pi,. 




*ti a. 

CPV (#n|s|&—^ CreditMetrics ^) fait## 

me.,, (&MT±@^*qx,,,tei+ 


^M$Ip‘=o. 2 o. '&ii'§'Tii#W- y Mt^l: 


rj=pl//>?=0. 25/0. 20=1. 25 


nanpiuttB (®i#w=aaa, aa, •••> fflmM±m&jiim, 

W #®!—MBJ r< 0 MJB^iinPT UMffi— 't' ( CreditMetrics ^ M W) 8 X 8 W J5 5& !$[ iH W 

m±MWr ; , 
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—s3e6s^jxii@ 


ffcnmtffu—-H&^-wfrMo c#i$pio ooo#o 

wtHi. 2 , 3 , 


fi]Ef0]±a^it»o SinK»^^ji(t;,,e,„),(^ + ,,e,„ + ,)^it^tti 


h-i 



Wip, xtT- 


Sltfc, M M CreditMetrics *P 

KMv*-feip^i5®m^i&5(t«is.g*T^^ : ^iaxtT^iwi^^w»iiiBio ms, cpvmwm 

&m 25—13 ^xt&MM?f 7 #^xttt:„ m&m 


*25-13 fBffl&SfMtfc® 



J.P. **SW 

CreditMetrics 

KMVW 

Credit Monitor 

CSFP W Credit 

Risk Plus 

Credit Portfolio View 

IJTP (MTM) ^c# 

(DM) 

MTM 

MTMpg^DM 

DM 

MTM i^# DM 

M^WAi® 

«*w«c£** 

1 

b® ta m if n m 

figg f$» 

«**# 

* 

*8tt0N&/»*ffr 

¥ ±5 a ^ ^ £ m 

«5K£8lr$*£|B|«ffi 

£*# 

$MA% 


l?#rAi£ 

mvrjjlk 



25.5 'Ms&t/lfn RAROC 


AT«g«AM£AM, 

$>’ (*Mg “SA” “%t }”), 

mmu, aniT “^ar «»„ mm, w ^ar wm** 

MSP$i*#, $P^^Kjjg^tkM, BP&gaAtotf «&*«##&igMtf 
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m 25 m ishmi© 

3Si£*lfti£^ (return on capital, ROC, J|—'t‘fcfcf£f£i&£Hj#ff 

«#]«!'£££* 

$-«&^ROC= “&A” /##&$#;* = («*0 100/1000=10% 
SPAS^^M: 

in£Roc>0F£*wilfi#*iJ*. sPAf&ratf&^B#fT&K <fl&jfe£afc{ti«ifc). 

roe, MJftftHScit 

*ROE (Win »TW*CAPM«l!iia beta fi^tB), i£ # WW Ji - ^Mt *T #1 WACC, fRtrWlfc 
A^fc § T: 

« (DHI/Ht#) $ # A = 2 EDF - X LGD ' 

« 

f$#Ji!ff> (risk adjusted return on capital) 

iSfrlh^E* JtHfst^&fT (Banker’s Trust) ^ 1970 $J : 

RARCK^&A/KM&T^&A ( BP AS M M $ # A) 

^ + 'E&WJi (tfcin«frl5S;M) 

«m»3/ “£&»*”« 

£&** = 1!?4fcGmi&**XLGDX H.X)Hi£AA) 

tkm&wm% 

AA65II). ®a*iE£4M|iW. SPA l%tftfrGL&£ s Pft£M 2. 33„ HjlfctfT— 

Jt/uWfgMlHH#, lgd= 2 o%, a L =so% (^Tli-ARUtll®WM^*il), 

£ lt^-A = 100 000 000 tx;X0. 20X0. 30X2. 33 = 13 980 000 (H 7 C) 

it^cpij^ r u mmn^w:L 

& A = AL= — D l X LXmax{ AS/>, ,0}/{ l + r Lj } 

fPltfllM. 

5flB#&syjR£Mi?#i»i|fe&4s. raroc (MM 

“SA" i£SM£ 

( bp ^ mim in, i?ffwngai:/S^ftap«iijc^iE 

MMM»$APjSP®*^Sii5lft RAROC#)3|igi£«4<£ 0 M, JAI£ 
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sum— 

RARcx:^rfe-tfc^'&aawttPiS. - ¥»«!££ cas## 

nxt^iiFBi5nw®*«JiWffr«w. ^bth^wise^wraroc. &jib3/ 

f6HHK«fT&«RUfr. 

<B*fctfri8L» *» 8%WRlftintt3f*9?*, 

rorac. &mvxm rarocs>ns*-^ 

ift$Lf 0M, Cuthbertson fO Nitzsche (2001)„ 

Si it, «&*&%. RAROC{EffigaAW^*^«ffijS«5MiSW**4b. 3*hj£tiH£M# 

Rrwjteie (»n> gi»s*, vxr&*&tisiilR.&zj5, 


25.6 ^/'tfPlsffl!if^n D n 


+#m° =mmm *.rft&m, aa&gj, 

&a. 

mms.m 

'Eww#±®w£ai. m &&&k 

m-, ( 2 ) mmfiinRiMmmKm, 


io%m\mfo-^ 

iJP±ja y h®lfcWrU^^^^$'tt:, #„ajA£MMMi|ftS!j LIBOR (nTfgJiijn±-^@^WflJ 

4R4rtt:fctt = F+(B f -.B < _ 1 )/B,_ 1 
fttftt'ftA^IBOR 
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H 25 * isfiiXll© 

M«An, M$!ScittW®Tg£T8%, B&tFM£W«4|Uo%, 

¥i#2% ( = 10%-8%), LIBOR *11%. «fT^SIW9%W^i#»ttTU»Wrfr 

feto 

(asset swap) + , A B, 3C^#Sj LIBOR B gfifnl A 

(ftfffl) Rllfti#, WteMWW&«#M0HaTI*7. HjfcB&£tt*ffiTji<frft#B) 

LIBOR, '&t>Tfi&fg 

y h£6$fWfi5ffl5& (pure credit swap) ^7 A ift LIBOR #n± — y M37!l$tf|-^ , 

#—MffPJ«frl¥»^*±, LIBOR, 

Sf (inUfc/flt#) ffiMft-T, 

sfc^MSifc (default swap). A B — (HfKTMfe^), # 

mn m, ju^bs*® 

*w^4*rxw. 

£Efa@j£W&#&&5& 

(^M^) w;£#W0M6fM^&^wtf2fift (#jan i4#). ftitit 

ftT#r55$l#)ji^#8;^ EDF fq LGD„ — # $ # il M W & tfc Jk KMV ^3!, 

Mf (#lftl MMR fn CMR)„ £&lg#|kP4G EDF nT t6 #fi§ {ft, @*^HJi|n] 

(#J*L Wilmott, 2000 fq Jarrow ^, 1997) „ 

ImROftM S p = 7 * - 7 , 7 * (fcWPi&Ji a^£Kj{1#), 

fj$ (M$q* : tt0I^Uffi0fi<j'feffia^WfiJ^)o S p tfi$£fcIS.$kTfik23Wi&&i$E{to ftfflffrIMI 

(credit spread call option) &flj$j 0 feint: 

tirJII 1ft£ ft fe & =FVX MDX (S pT -K) 

#_@. K ({/)-#)„ 

ftSHfXWS!]#] 0£.iiu> $Jfeffr{&^t6B®#ffr^iW3£{fc;lJff${fc, Sitfc^qUM^T^^— 
#5R#«fT®3fc. 3|S4S®ifctoRU&£:fcMBt45$, 
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SlSIg-t5£63^Jxll®g 


S^-S^W. nJKX^;7js% max{S pi -s p2 , 

o}„ 

m&J #Sfc#MK (default put) Atffft^f #t£ 1M #W B} i% , lit — 1'#5fe B £R £KjJM t ffrte 

J^ifrlSS^o $|#R, 31*)® lH#8£#MX (knock-out default put) -ffr H “F I# PJ — 

&. $&$& (exchange option) A - A M It flf 0% ~A * A Sf£ Jf W *& 

(g>l)M*f<U&ffi#> HjfcllfcSafeS max {<?B-B* , 0}, g* B #AAJxlltfl#, B* * 


(^J^PW^WBBB^W^#) g't’&'&gi+afeiSffcTffr 

(tfcJPiftS2%). 3P4&PJSUH T=2BtgiJft1S#ifti&£gfcS: 

A: 

£ T Itf *!| ft Ifc £h * £ QX(S, T -K F )XMD 

a wUftStetefflE. ipJ&«?r a 0rifefTW^^flfSW«Hi-^S*fli#^:(BiWtt-SS— 

3®t&££$4fc«. a54«*Ta6nm^£*w. 

A, iP£S pT >K F , RZ, MS pT <K F , SP^IgftAM 

fa3cjm¥3ff£tt (EPtiA^KiwfBfflMAAT), <asii^i#w*s^r-^±R, afes 

QKF (MD), itfcBtf S pT =0 o HA, 2*T-^ftJ0iffi#3W#S3r*i£, 

mjrffiMitt . 

fffffliflSMW, (tMRift, Ui¥IRJA AAA $ftPJ AA 

|nM.AAA$-fkSlAB«fW>feSS^I^W)o —ric, H 

jifcip^'&wif^Ti^w®, ^#itw-ABiwAspw@«[iiwixfij 0 s in « impish- 

Mffc. (fcJiPiH AAA PJ AA # 

PJ AAA, 

(#JH Wilmott, 2000) „ 
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(Mia, «#$?*> #J*L^15#) 

frtsM. m wwirwrifitiifii- #.aft;3r»*#»fiE# 

(collateralised lending obligation, CLO) &H, CLO tpfjlf ifl ffl #J (nHSJUli oftla zr fKli£ 

ffi*. m-sm 

>?tUiI£MftJll£KlUR (credit linked note, CLN) %j£ft ffifNfc. M&GSi "I Wffl 

W-SCLN^##*«|iBcii4s, CLNWj###*fiT*lo«fffi»:WJIf#aif?rRift. at, 

SffCLN “#&” (tranche), CLN ft 

«rW#*a. an*jt*25. l *&*atti7-Min*j&W£5. 




*±«fT: CLN 


& 1997 #■ 8 ^ , ?Hrb4ll7f (Swiss Bank Corporation, SBC) 7!]$ CLN 15 

#*tt^#^Aa*ii*i|!lA). It £ CLN tf & ft tB f 
^7-^ ^ SBC #jt g ft#.# (SPV), It^SPV, Bp Glacier jg &, 

£ fi 1 7 * CLN £##!£#,, @ilfc, It £--^*11# ft# it®, f£#Ml##SPV ft ft/*£ 

(W**# SBC#-;*#*#®). it#SBC«tf£*#ifc|irA|fci4:fT7#£rfJ+, StS; 
SBc^^mspv^m&tsjitfttitWft# 51 %, a##**#£. 

@jik, SBCAt##=frA#^r. 


25.7 US® 


7E##fT CreditMetrics ftgfll-.®*a Credit- 

Metrics m <B*fctfriso d988) raa#Mipt»a-S: 

• CreditMetrics ffri+ffi (marks to market) fltf, MM ((Bl£&#lij£» 

(ii?) felKMfft’IS (book value) i+H„ 

• CreditMetrics jtVtftWL ft (diversification effect) , M IH'J^M.. 

• CreditMetrics ft MM A (credit quality rating) (^JM 

frW«*#). 


603 




CreditMetrics Wi+ITWMflEMI* 

«g«lfc®rit*. 

^{a^C-VaR = 1 000 ^H7n#*«ffl« 1 |ft + K4:^BEWS*, EJ§i££99%Wftf|BjM, mi^ 

tei+aj&i%M#Mi*i®Miii§iM£, m 

&, i%wii«xwam, m^mnBrmm^mum^mm^mMi 700^^76 . 

Mf&, C-VaR=l 000 ^H 7 C|q =1 700 

^*^^0 CreditMetrics^fe, j£ 

# (^ftttti) aff]ttifei±WKffli*a! 

jl& “$? mm#.®” &mmmm, 

Wo 

(##) “twiffimsp 

#ia^^25.2 0 

i 1cm 25. 2 $^^^1111 

£*###£■ (1999) E&fc “Xlfcfetfcj*” 4 & 

(1988) it W fir 4H7: 

• 7lJ3firmftt^M^&mf««^ (3«#SlO f * fiT ; 

• $Pft. 

7tf]#Mfa7'tefirRI ! k (li^^€fT*iA^ + ^^l&</, lE&tf-f ffl&if $#1 $ * $ 4 i£ Jfl , © 

i5 ¥h — # i fPj£S#J)tiX (J&Kwast#, 1999) 

(subordinated debt), % &43&M/ ftf, &##,#### f'J 1# 1£ il jj 

(fi>*¥£$fe####ii]£tt4t)o *«.-&*, (4) &4r&i£$3I:&#;fr 

5 #-#3®4¥!]^i^ ; fi4j£i2Hf#, 3% 0 1/10 
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25 ^ 


6 (rolled over) (Hf^^JASSlft#). # Ht if *E A A * — 'hft 

ft$±|ig (yield ceiling), it fri)L£ # -f * 15 @ # $ AM, fifr ft & * 50 A jft $ -f & “ft 

M 1% 4^ fll A T ( Federal Deposit Insurance Corporation Improve¬ 

ment Act, FDICIA, 1991), 

ft ft * ft ft & *> * » gift (ft*A**ft&ifft;M l tt / Af3ft#) 

i§-*fp&]If $ # * ifP *E $ ft (#] 

5S (#ft “^W” -#). i±t£l988 ^$ «££&&#» T. 

• H jfe *6 R ft 7 4Mr ft fft(^J&&#tkWTtf)o 

• A # ^ lil Ml # £ i'J» “-^TAA 

ft rft 4r iiE # ft, M M 1& £ fr X # M; It &, j3 4h if * ^ $. ft 

# Mi ft-* ft 4 ft Ml * tf ft ft ft * ii p £ ^, IF t ft if 1 % it p Jt * ft ft . 

If * ft if Ml - # & PS ft, # : 

• *RftftMi#ftft*ft£R££&ft*tt&ftft, &tt£RSftftfttf£*4&4TftAft 

ftftiffiftftMiftftfto 

• Mfft#Lftft£fttf ft ftiftfrR*! -Mi###r fr& 

Win, (£ftft#l) ftffiftftft£ftfcW'FMi##¥#ft: 

(1) (2) (3) £ * ij & >& A 6Hh $ 

(VfJA + ^fJAftA, ft je. Estrella ft , 2000) . 

£Miitf#)tf*M#ftft|frj£#, afe jiiUt R A ft. (fcitftflft&'ftflffftfcfrft 

• if^ftTf£if££ft&ffW^;|;f|3##ft48.4TMiAf], if#AftftiaER^TRife 
M&Ml^flo 

• ftftftft^Fftrfftftft^Miftffftf*#, ftR#ft*«ftfttt#*ft;ft*£7tt*ft 

ftftftfttfftfirtfL. 

fto 

i##^ft2t&4rMlMI&ft1 : t,^#ftftjfeft 0 ($^##Ml ft ® A t J1 & T -K?!] @ 

fc*»R*0r#tf fti*ftMi#&$&Mi#ft$ttft, 

& ft ft Mi *> »i»! 0 ftft, $&ft&ftft$#Sl!ftMiftfto) 
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&MT 


>A 

»js*. mw, *#«j|5|*a. “j*u*HP«j*” Mi*^-t±, mntt** 

ft” iPM#, B&tamrm^mw^mm, <aji'Sff]WH»j6®i6iitt«^w#fji 1 a«if« 
it, ®%&®%s&)k%mftftm'&%tt)rtn*®®TiminM>* £#«M#F- / h£»w£» 
(Win. &!&=o, j#?d=i) !?«?#$*, cmiPtso jBJfj^wtfcW, 

«M?!ija-^^jji.wAiiscA^3Sf^wtkw. «£-&. logit m 

probit ^n, ^ VcWRV&^M , #JaL Estrella ^ (2000)„ “IR^^ST 

(ffiXtTM-F&gr) J§, £ftM#£tf)Pt$F ( 3, MRW^TMSfc^S/hift 

sb^tw «E»t» 

-»*%, ip^^^wjxuttzsneji 100 %, Hj^-efn 

(tfcini&8if>—£W?r), WfTtf&fUfcaiWKIftlsi 

M^^iK^/20% o MM, 120%„ 

25.8 * mmw : 

• &mm “ScMiHr WCreditMetrics*^3£a^¥WftfflM^M, ^«WS*fe«: 

(1) Xt7MR6WJB»»*E*to#r*, 

C-VaR Wi/ftto ATflffflKI&W^jE 

(Win^EWfcW), 

Messrs, (R 

(3) (WiPflf#. WfrUIIU KSirffl^) UPMWftCreditMet- 

rics WW&TiPWWJfe, (WiPfgfi 1 $MfgfflMI&^—£ 

• * It WW credit portfolio view ^^XCreditMetrics, ty|— 

W^SIo MM, ^|BlMJk, CreditMetrics 

“®W, MCPVip(ftg£) MiSHR^fc-jg. 
*fT0fMfgffiW (A AAA Si CCC), 
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effljxii® 


* 


• KMV w Credit Monitor Model flJMT Merton 65)06^; , — WJ&# W 

ft, -®##)o Black-Scholes^fi^ffl*. MpJ lUffiM&nl 

ft®*. jEftCreditMetrics+frttWi 

jfi. M KMVfIM—^a#&fia, M7FI& CreditMetrics i|S 


• CSFPtfj Credit Risk Plus 

&nrti£j&* 1988 $ l &) «e*^mjo jgist (* 2 ooi^atffTii{r) w«rfT#ft:fr 8 c. 

1988 toft, CreditMetrics ^ 

kmv xmARmn®® 

CSFPftj Credit Risk Plus &->Ni£rg|a. M^«4^Ut^iS'hgar#&ffi*IS, 





1. «BSfcttiD (1988) 

3. CreditMetrics Aj£($±l?'f£i(;I: / ft‘A? 

#i¥l& H^Ttfe Hi 3EH#4*& : A, $ 
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SiSIg-gss^lxlifl 

5 . a 112 mu, b wm 

#. ^ffi^ios^TCo ttmm 

Am. Bm&g^Dm cbp mnmm), ^mmmmr, 51 * 75 , mm 

A m&}ffi.%%,ik% B m, 109 *t5, MMM$]%i Bm&) 

Am, 110 * 76 , 

3/AfqB 

P a = [0. 92, 0.07, 0.01] P b = [0. 03, 0.90, 0.07] 

it#: 

(a) 

mmm% a m b M%ikz®MmK®iL®-, 

(d) 

6. M£fj] Y iftfffflif m$S B, 'SMT-# 3 ¥SiWltJ,^#o &n x A, 

‘gMftT— #i£ffi*io^, A ^, ^;#B 

«D ^ (gPM§0 0 J.P. iiW CreditMetrics^T^^, #7-^^- 

^ X f##«—'h Y afnJ6Jn^#f*'Sff]fi{l C-VaR |$, 


25. l 

siE^'t’^fna^sy, 

a 

^Jp'i = 1 (i=l, 2, —, 8) (A25. 1) 

j = 1 

W 8 # ff if ^ ^P^Hcfna® i = 8 

SPAp8,=o o = i, 2, •••, 7), ^e./> 8 ,8 = 1o 

e-VaR (M'J>Jlifc±ift;ltSj6&#to). 

-#BTWMT}t3*a®ttai^(SIW$ft«I*a!«tJi^^pr*tS (Markov chains), *--7# 

Pd, = I+Qd^ (A25. 2) 

PaiftXtT—'htfc&fiWB*# Q37-^f£ 
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ti7fc*nitt$sp$o XR'&to&m-n 

Hjlfc Pd,JRM.^re (A25. i) Mp a, *') 

m-rn&im&m (&««&nr^fgs) : 

Pa,i' + di) = PU,;')P d , (A25.3) 

iMn###p*#Mw&ap«*p a, t'), a#stRTKJi^a->hs»iw*^fi: 


^%^- = PU,t’)Q 


(A25. 4) 


(A25. 7a) 


fjfflp u, o =i, mm 

P (*,,') = e “'-'>« (A25.5) 

p co, d ^^t=i^ c sjit 

P(0, T) =e TO (A25.6) 

se^waap (o, D m 

P(0,T)=Me rD M _1 (A25.7a) 

Q=MDM“‘ (A25. 7b) 

as 

D=diag{Ji ,d 2 , — ,d s } (^f> d, j! Q (A25. 7c) 

*7#UQ, «fnt5feSXtP (0, T) ^MSfn«fcnrW#?!j Me ro , 

ifomvmxtim cA25.7b) ~M.manmj q m, iun at nr g* fd $ # @ (A 25 . 5 ) 


(A25. 7b) 


( A25. 7c) 

ro , 

(A25. 5) 


mm 25.2 s&4^41 ajar 


CreditMetrics^Sffl^ffiT—C-VaR. fgi#^ (t = 0 ) 

«fni#W-^*!l^W(SI N=3^WHift CltMlffl@;£flJ«3C&)?i5&W), 

<&&m i c-vaR, 

^ff&B^SP « = 0 l#Etf£iJ, if M AA 0 *=1 

sw). & «=i BifiusjfewsiiM'fiNfiVi stji:£*=i 
fv el, (litHTuiflfi), i = i B^ijtftftf^j^ 


Vi-FV ELt (A25.8) 

(#ja^i 4 $), 2 stmm 3 

^ (sp /„, fn) M^F^BP^fiJ$ 0 PJMJIft t=l 
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EL <; = AEXCMRi X LGD, (A25. 9) 

£f*. (Htc) RIMS?, CMR,=A^2^PJ||N^W1 

mfe-tm (M^&t=i lgd,= g =mm 

(Htc), * = 

(Bp cmr=i), aaw»ia#i^^±iifwi«ai»^i^, 

EL(i£«7'lt%T) = {£ t=l «-*|«*ia;*,|&#*>XLGD (A25.10) 

£4*. fMnTBfft^rg (A25.9) 

WiUtftfWtlSSWBt. £ 

iff). &9kMVt£8in81& N MBtg, |0i&2 

-ft "!«&** CMR UA® 2 ^fljm N ^) MMR 

WSiftttif-: 

CMR 2>n = 1 — XX (1-MMR,.) (A25.ll) 

j — 2 

CreditMetrics # T 3t£tf-^ T N_1 , 3£'M' N ~ 1 #J;ft,f§ 

-mm&mT&m&M N-i^zft, 7#*#j* “«**)” f cmr„ 


LGD 

^rwstt^^affipA 


__ 







ft-'M$£W£#Xsf¥0r 


AA, t = I BtJdJ 8 ft nJt&>f*&Tlft 

EL, , 3P^ 


2>,v,- 


*»/ 


(A25.12) 
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ff§ 25# <=SJXll® 

Vi — FV — EL, , P, «|g CreditMetrics 

(1997), rtTZXiftlg.% 1 LGD,=50% 

SfWWiSFMSS^W), #M*=1 AEi = 61 627, i|5^: 

Vi (A A—A A) = FV - AE X CMR AA X LGD^ 

= FV—61 627X0. 000 2X0. 5 = FV-6 |)c 
Vi (A A—CCC) = FV - AE X CMR ccc X LGD CCC 

= FV—61 627X0. 334 4X0. 5 = FV-10 304 

mm&, $nn£ *=i Dtgij, ccc, aaswh 

a, ^ A25 —1 C-VaR Jjff 

*A25—1 S&MC-VaR (**71 AA*R#J«#) 


ft «=1 

SftflMMIv, 

(%> 

AAA 

FV— 1 

0. 7 

AA 

FV—6 

90. 65 

A 

FV—46 

7. 65 

BBB 

FV—148 

0. 77 

BB 

FV—797 

0. 06 

B 

FV—3 209 

0. 14 

CCC 

FV—10 304 

0. 02 

D 

FV—50 860 

0. 01 



100% 


ft: MMVHM.= S* = ,AV. =FV—21. 8 ; 
ft 99%|ftSfB*¥Tl»lWI = FV-148; 

*ffi»PJtoffi£M0Ht = C-VaR=(FV-21.8)-(FV-148)==126.2 JItE. ' 


CreditMetrics, 1997. 

aa c-vaR®iijii26.2ii7n 0 a*, 

W. FV&Wtii336&ISfn^ C-VaR Wtf-Jft. 

VIR&t=l, 2 , (Mi!P, Black &5SJ1W## 

XJXOBSX^, CreditMetrics^r^ifc#|iT^MS^ia'n (MiP, nJXjUBjHif}# 
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Abnormal profits (j& $! W ) 

m m & it t s ft m & w ft & $ w ut £ m . 

Accrued interest (iaiitf!)J&) 

#JE Gross accrued interest „ 

Active portfolio management @51) 

Adjusted present value (iHllJif 

H NPV ffixtW-fttffe. £i+» NPV M 

JM£#J&npv(MH ) 0 

Adverse selection (I°1 ) 

m sift-«& r n °n m n a. 

Agency broker (ft S g Si A) 

Agency cost ( ft S JS ^) 











/ 


. 

Aggressive stock (g H& 1± /]£ W) 

Beta 1 WJR*. Sf^rfr#*. 

Allotment price (^EflHS) 

American option (H j£ SfJ #1) 

Anomaly ) 

* m * ff m a » ®e ^ je « si in m is m w & be m m . 

Arbitrage (S#!l) 

a# nr w ft m m m £ a. 

Arbitrage pricing mode] 

ARCH/GARCH model ((-jKifc) £ @£*##£**9) 

Asian option (3E^#l#i) 

Ask (offer) price (Hffr) 

Asset (ijfj^) 

Asset allocation 

Asymmetric information H£J&75#$K) 

At-the-money option (^FfiSSB^E) 

Auction (gilts) (Jfi|g(£i£iiE#)) 

Backwardation (3EjjK3K{ft) 

nm, #jacontango. 

Bank bill (acceptance credit) (ISffdl) 

Barbell portfolio 
Basis (XU) 
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Basis point (S &) 

il/ioo. 

Basis risk (# It Jxl ) 

Bear market (ffc Tt?) 

Bear spread (with calls) (() 

Bearer bond ('F iB ^5 (IMrF) 

Benchmark portfolio (# XI31 h" ) 

Best execution (SUlftff) 

Beta 

Bid price (5 1ft ) 

Bid-ask (offer) spread (S ) 

#JaL Bid price, Ask price. 

Bill of exchange (jCH) 

&mm 

zm, cfi^m 

Black-Scholes model (Black-Scholes 4HM) 

»m £ ffr ift M o 

Bond market ((It # ifr ^5) 
bootstrapping (fiSKtfiS) 

BOPM 

Broker (S£EA) 

fk , #Jft Discount broker. 

Brownian motion (ifr SB is Si) 

ts & $ ft (la j& k ffr # > w bs #i nt m s& e w # n isg a a s. 

Bubble (rfijfc) 
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Bull market (4^ Tfi) 

Bull spread (with calls) () 

Bullet portfolio ) 

butterfly (QxMtftM) 

Call option 

j*. 

Call premium (#3KS0$5Hfr1 i &) 

Callable bond (nTSlftlBIsIffi#) 

Calling the mark (ftuE£flft) 
candlesticks (K B0) 
cap (fJ$±PS) 

Capital asset pricing model(CAPM) () 

Capital market line(CML) (jg ;& Tfr :@ $| (CML)) 

ja Efficient 

frontier 0 

capiet (±mmm 

Cash flow mapping (Sl£tjiE$St) 

Cash flow matching (Sd^jjfEEBE) 

Cash settlement 
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&BIIS-iS£6B%JKll©@g 

Cash-and-carry arbitrage (56 § is $ iflJ) 

mnt±, 

Central Gilts Office(CGO) ( 4>*£:i£iE#ik2-^) 

m, Sift* CrestCog#. 

Certificate of deposit (#^iiE) 

Chaos theory ( M )$ El ife) 

Chartist (|I|&##rfiU 

Cheapest to deliver(CTD) (*iifft£tl(CTD)) 

Clean price (/£{ft) 

Clearing house (SSiJtflr) 

Closed end funds 

swaw&Sf&fi, 

Closed form solution 

-ft#mj&iay=nx, z) 

Closing out ( i F'&) 

Closing price (*|fe#tt - ) 

Collar («|*XPS) 

Collateral (fflcjfqp) 

Commercial paper (ik JSf SS) 

DH^nTA 7 Ai!l 2 4f. 

Commission 

Comparative advantage (fcbl£ffci&) 

Condor (ftAttS) 

Console (%. X tt til # ) 

#j)l Perpetuity,, 

Contango (JQ9 fS itt fft>) 
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Backwardation. 

Contract (a - ^) 

Convenience yield (fiE ?!) $ ) 

W & & o 

Conventional stocks 

Conversion factor 

m =f & m % nr #?4> m m «r £ *g w * * m m « w at it. 

Convertible bond 
Convertible stock ( nJ&JIS) 

JKH. 

Convexity (Alt) 

Corporation (ikilk) 

Correlation 
Cost of carry 
Counterparty (£#o3fif^) 

£tT£gi«i5-:fr. 

Coupon (Jftfli) 

Coupon stripping (ffijfc 3&J gg) 

Covariance (1&#3i) 

Covered interest rate parity (ttS fij $ ^ jff ) 

Credit derivatives 
Credit risk (ft RHfc) 

J*L Default risk. 
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Credit Risk Plus(CreditRisk + ) 

(Credit Suisse First Boston)$|£fjfe<> 

CreditMetrics{ 

*j.p. 

Cross hedge (5X3^) 

Cross rate (3£ X /H $) 

Cum-dividend 
Currency swap ($£ rfj 5 Si) 

Daily price limits (SEffiHtlS) 

Day count (i+ 0 1R#iJ) 

Day trading ( ^ 0 £ a) 

Dealer (Ji#5^) 

JSL Market maker „ 

Debenture (secured loan stock/bond) (fft&iiE) 

Debt H##) 

Default risk (j£^)JxU&) 

Defensive stock (K&fflH4fKII) 

Beta/jv^ i 
Delivery day (£ ®| 0 ) 

^w^iaasaff^w. 

Delta hedge Delta(3Df/+) 

Delta neutral portfolio Delta(4 l tti£iSI§'H ) 

Deposit insurance 
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Derivative security (fir jfe iJE #) 

Dirty price (£#)•) 

Discount broker (#r JP & £1 ft) 

Discount rate(on Treasury bills) ((HM#)#fJn$) 

Diversification 

Dividend yield (%L M ) 

Dividend (%L fij) 

Duration (A9J) 

Dynamic hedging () 

Economic profit (& &F fi] ) 

Economic value added (EVA) (S i# All IS) 

Efficient frontier 

Efficient market (WSfcrfriS) 

Efficient set 

JSL Efficient frontier 0 

Embedded option 

in£*F&3c$. &— 

Equity (J&&) 

Equity (value) (flg&(ffl-ft)) 

= Share *®^#“stock”^#“equity ” 0 

Equity market (JSSIrfi'Si) 

m nrs* . 

Equity premium puzzle (JRjiatffr;£fi|) 
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Exponential weighted moving average (f§j&;l!jn#ll£ 2 »tj i Fl£j) 

Face value («m) 

0 Jj& Nominal (value) 0 

Filter rule (^SUSM) 

Financial engineering (^RlS) 

#JE Synthetic securities,, 

Financial futures contract (&it SB IS o' &}) 

Financial instrument (^|I[I^{ 

Fiscal policy (!WJ£ 2fc 5S) 

IMM ft M . 

Flat yield (7k¥Bfeft$) 

Interest yield M Running yield 0 

mmmrn ioo 0 

Flex price monetary model (*¥ 52nT! $ IS rfi >@t 3!) 

#JiiL Sticky price monetary model„ 

Floor (*IJ$TPK) 

Floorlet (Tlift) 

Foreign exchange market (£KC TfT Jgj) 

Forward contract (SI3 “p^) 

Forward points (S #J/TI $ S&) 

FRA (forward rate agreement) (S SB f<J M "feth i$L ) 

at. 

FRNs (forward rate notes) (0 SB 5pJ $ H Jg) 
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Future value () 

Futures contract (MB IS o' ^) 

Garman-Kohlhagen formula (Gar man-Kohl hagen £-j£) 

Black-Scholes . 

GEMM prices (£ i£ ifi & ft rfrffi {ft t&) 

Gilt-edged market maker(GEMM) ]$) 

Mo 


Gilts, gilt-edged securities (■£ i& iaE #) 
Gordon growth model (Gordon itHJc-lltiE!) 

Greeks 


( fcfc#d delta,gamma, theta, vega) 

Haircut (*J]&£tiE£) 

#11 initial margin, S^JSSU, haircut 
Hedge (5ft/'t 1 ) 

Hedge fund Otf/’t’S#) 

Hedge ratio (£3ttfc$) 

Herding effect (iififi&££) 


Historical volatility (B5 i£ Ji£ 3tl $) 

IS&Bi&lfrtoM&Zb, 0M Volatility. 

Holding period return ( i# W MB 0 JB) 

Immunisation (3&SE) 

Implied volatility ((Si # i® %J $) 

Index tracking (tgj&iSBt) 
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Indexed linked stock (}§$Sti)3SIJ&P) 

Initial margin ) 

. *»*“haircut”, ft#mM*&»‘Meposit” 0 

Interbank market ( faj rfr ^ (|^ ik rfr iS ) ) 

Intercommodity spread (qnftfaMftli) 

Intei^dealer broker! IDB) (3£fjj^fS]SSi) 

Interest rate caps (f4 $ _h PR) 

J H Capo 

Interest rate floor (fij % T Pfi ) 

iSL Fioor 0 

Interest rate futures (fijUf]ffi) 

Interest rate parity (f*J $ -ip -ffr) 

# Jit Covered interest parity ^Un¬ 
covered interest rate parity 0 

Interest rate swap (#*J^5ifc) 

Interest yield (ffl J#l *|ft & $} 

0JHL Flat yield 0 

Internal rate of return!IRR) ( nfli|ft3£$) 

M@«8SWIEff»MI0» 

In-the-money (3£fl) 

In-the-money option (|S:tt#MX) 

Intracommodity spread (|s| ) 

Intrinsic value(of an option) ({UMX(fr)l*)7iS#)‘tS) 

Investment trust (Ht iS fil #E) 

#JaL Closed fundo 
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&MXM - 

January effect (1 

BP 1 JAL Small firm 

effect. Weekend effect Q 

Jensen index 

B Sharp ratio Treynor ratio Q 

Jump diffusion process (fiftSttTtfciili) 

Leverage (tiff) 

Limited company (PS ^ fij) 

#JE Corporation 0 
Liquidity preference hypothesis 

Local ( gl'M) 

London interbank offer rate (LIBOR )(ffcS£|H|!lkiB|Kf§5N^) 

Long position (£&) 

Margin (iSiE£) 

Margin call (&iiE£fitt) 

Market maker (#fc TfT f8j) 

Market portfolio (TfT^iS'H ) 

$ S rfj ^ ft 0fW ffi # ^ {S if rfr ^ & ft ft #j tfc #| jt ±L M % W $ $f *1£ 0 

Market risk (rfi Jxl P&) 

#ja Systematic 

risk 0 

Market segmentation hypothesis (Hi iS SHI ®) 

Market timing 
Mark-to-market (BTrfj) 

is ®ft it m a ffi # ^ atr tu m itt tt w a g off-^ At # if % it u & if ftj ja) o 

Maturity date (gj^0 ) 
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Mean return (¥ ;Bj @ ) 

Mean reversion (1$ IS HI J9) 

ffi & &t m n & m m m ® si n k m¥ # n w a m . 

Mean variance portfolio (i£|f£2flti8:3Slfin') 

Merger (•£#) 

Mezzanine finance (^ Jg S$ 3$ ) 

Middle price ( 4 1 ® ift) 

Monetary policy (rfi 3& ) 

m m m * m & $ ft w & %m % m* & m m . 

« 

Money market (fit rfi TfJ J^j) 

SM8 H'HP 1 

Moral hazard (iSfiSMf^) 

vimftMx o 

Mutual funds (&(3JS3 l) 

#JaL Closed fundo 
Naive hedge ratio /$bb$) 

Naked position (I!|l3t \b) 

Net present value(NPV) (J#3$ltfi) 

f 0 JaL Adjusted present value 0 

Nominal (value) Stiff i S) 

Face value ^ Par value 0 3tJ| fHj3E4z;lf „ 

Normal distribution (IE&&^) 

Off balance sheet items(OBS) (fiJJl @ ) 

Open interest 
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Option (#J#l) 

Option premium (g0&{ft&) 

mum®® o 

Options clearing corporation(OCC) (MfJtRjS J|4* B]) 

Ordinary share {HiS/S) 

0Jh L Preference share 0 

Out-of-the-money (JjBfS) 

Ovei-the-counter(OTC) instrument (M X M ) 

P/E ratio (Hia$) 

Par value (JUjSftfMfi) 

0J& Nominal value „ 

Partnership (*n^) 

Passive portfolio management (r-^JI ) 

0$L Index tracking 0 
Performance measure <#$«*) 

rto 

Perpetuity (&&{$£) 

Peso problem ( fcfc M 0 SS) 

am, Mmj- 20 && io tmve.% 

w» 

Pit 

Plain vanilla swap 
Political risk 

#JEA Wi#F5ff t, 'EhTtB^xtl 
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Portfolio 

Portfolio balance model (vE^^.'a 
Portfolio insurance (4§pq i£ f&) 

Position limit (St Tl" PS $5) 

a^rnTI6AXSJ8f»S(inCBOE). 

Position trader (St "tf 3£ IS #) 

i apj i 

Preference shares (ft$fe flft) 

—^SfeX^-, #JaL ordinary shares. 

Present value (3$Ltt) 

4- A o 

Primary market (—sKitTlS) 

Principal-agent problem (S ft—ft 3 f“l H) 

is & * * a ft a a £ fsi w m & * m (& m *« &a ). 

Program trading (g# ft £ H) 

Project finance (J® g Hi §f) 

M. 

PSBR(public sector borrowing requirement) (£» 

Purchasing power parity (5® I? fi ¥ ffr) 

Pure discount bond (£fiJ|£3iH##) 

^§£JSL Zero coupon bond. 

Put (Mffift) 

m* 

Put premium (#Sfe80&ffrf&) 

Put-call parity (#$—#$£¥#)■) 

Random walk( model) ((j&ig!)) 
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—©£sa%ixif©gii 

Rational bubble (SttjfiS) 

^J4l Bubble, 

Rational expectation ( MUfftffl ) 

Real option 

Rebate interest ((H ftl #J ,@l) 

Redemption yield (!H 031& 3S: $) 

Registration 

-W^WSfWtSUE^SieWxiS. 

Replication portfolio {) 

^J5i Synthetic securities. 

Repo (repurchase agreement) (Repo( Hpjl&l&iSt}) 

#1*3:8--ir£ifWJHm—^ 

Repo rate ( IeJ®S lfJ$) 

Retained earnings ( @£F*|ft3i) 

Return on capital (ROC) (^ ^ 0 $) 

Reverse repo (ffiiUJ&'j&i.SC) 

Rights issue (BE flft} 

®»ra^rwjK*sffiK*wa-^Wit». 

Risk (MB£) 

#JE Systematic risk ff] Unsystematic Risk, 

Risk adjusted return on capital(RAROC) (Jxll&'il*lilJS*ft3S$) 

#J£roc. 

Risk aversion () 

Risk free rate (5t M B& ifcl *£) 


628 



Risk management (JxllftffS) 

Risk neutral valuation (JxlB& 4* 14ttlS) 

Risk neutrality (JxU&EpIS:) 

Risk premium 

RiskGrade™ 

RiskMetrics™ 

*j.p. *«&&&$-&, 

Running yield 

#JE Flat yield 0 

Scalpers 

Script issue (£££) 

fcB#WK3fc&tF*?Jft. 

Secondary market ( ~ IS ifr £5) 

Securities and Exchange Commission (SEC) (iiE#3£|g§iiji^) 
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